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ADVERTISEMENT. 

The public mind being, at the present time, directed with deep interest 
towanU the mineral region of Lake Superior, and seeking, with eagemets, 
ail information in regard to that interesting coimtry, by the request of nu- 
merous friends, we have compiled^ this work, in order at the earliest possi- 
Ue period, to lay before all the latest and most accurate information. The 
map of the mineral region, so far as it relates to the township and section 
lines, is projected from the field notes of the surveys of 1845, and is correct. 
The locations are put down from the best data that coukl be collected. The 
most accurate map of the locations that could be obtained having a greatma- 
ny duplicate numbers, we were compelled to have recourse to descriptions of 
locations, and by these means we have made very many corrections and alter* 
ations. Still, there may be errors in regard to some c^ the locations, and should 
such be found, we trust the pubhe will exercise some degree of lenity towards 
us, when they take into consideration the many coaflicting difficulties under 
which we have labored. The chart of Lake Superior, is reduced from the 
one executed by Lieut. Henry W. Bayfield, who was engaged by the British 
government in the years 1824 and 1825, in making a survey of this Lake, 
and the most impUcit confidence can be ^aced in its accuracy. 
The Beports are the same as returned to the General Land Office, and 

^^p«3 a concise and comprehensive description of the country over which the 
.purveys have been extended. •' 

^ In the list of Mining Companies, quite a number may have been over- 
looked; but when we look around and see new companies springing up 

^ daily, it becomes obvious that it is almost impossible to make out an entire 

' list. 



^ The Frontispiece represents the junction of the quartz rock vrith the 
'^:^sandrQck, as seen between Chocofaie and Carp rivers. 
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Di:troit, Feb. 16, 1C4G. 

Sir, 

By contract with the Commissioner of the General Land OlKce, un- 
der date of Jmie ^, 1844, the late Dr. Douglass Houghton was re- 
quii-ed to' make both a linear and geological sur\'ey of a section of country 
bordering on the south shore of Lake Superior. He was engaged in 
this work, which was nearly completed, at the time of his lamented 
death. As administrators of his estate, we have caused the field notes and 
papers connected with the survey, as far as completed, to be carefully ex- 
amined, and the accompanying reports of Mr. Wm. A. Bmt, and Mr. B. 
Hubbard, to be prepared. Mr. Burt, who was the principal assistant of 
Dr. Houghton in the field, reports in full as to the geology and topography 
of that portion of the country surveyed by him ; and Mr. Hubbard, Assistant 
State Geologist of this State, and whom we employed for that pui-j>osc, has 
2)repared a like full report upon the remainder of the sui-veyed territory, 
f»x>m the field notes of the survey and the specimens collected. We here- 
witli submit these reports to you, with <he field notes and other papers, &,c. 
The linear survey, as far the work has progressed, is complete. It could 
not have been expected that the information, contained in the reports, in 
relation to the geology of the country, would be as complete and os accurate 
in detail, as it would have been, could they have been prepared by Dr. 
Houghton himself, who had, for man^ years, been zealously engaged in the 
investigation and study of the peculiar formations of this region. Enough, 
however, will appeal-, to enable the Government to appreciate, both the 
advantages, and the perfect feasibility, of the plan of connecting geological 
with the linear surveys of government lands, as originally propt»sed and 
zealously advocated by Dr. Houghton. 

Respectfully, yours, 
[siG.VED.] HENRY N. WALKER, 

SAM'L T. DOUGLASS. 

To Hon. Lucius Lyon, 

Surveyor General^ SfC, 
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This survey embraces Keewenaw Point, and a narrow 
tract of land bordering the south coast of Lake Superior, 
from the south boundary of township 48 north, ranges 25 
and 26 west, near Chocolate river, to the mouth of Carp 
river on the northwest side of the Porcupine mountains 
in township 51 north, range 44 west. (See the accompa- 
nying map, to which reference will be frequently made, 
in the course of these remarks.) Upon this map are de- 
lineated the boundaries of the survey, together with the 
principal streams and small lakes. The straight lines are 
the boundaries of townships with their numbers and 
ranges, and the irregular and dotted lines represent the 
boundaries of the different rock formations, with ^heir cha- 
racteristic names, on the side which they occupy. 

The topography of this district may be divided into two 
parts, the hilly or mountainous, and the undulating or 
rolling lands. 



Of the hilly or mountainous land, three tracts of coii- 
bidcrable areas, are found widely separated by undulating 
or rolling land. 

That part of the district between Huron Bay and the 
, south boufidary of townisliip! 48-iioTth', ranges 25 -and 26 
west, and denominated primary range on the map, is 
made up principally of numerous rocky knobs and iiTegu- 
iar hills, with interveiiing' valley* of Wable lands ; most of 
tliese valleys have small streams meandering through them, 
with rap}d . or qviick currents of pjire waiter. Between 
.some of these knobs and hilts, however, c'edArJ tamarack, 
or spruce swemps; are- founds andlespifreqfaently small 
lakes. 

The highest elevations on this range, probably attain 
an altitude of 800 or 900 feet above the water of Lake 
Superior, and present to the spectator a very rugged and 
liToken' appearance,: and freqiidnfely' along the souliheas-' 
terly slope of these knobs and hills, "wdiich is generally the 
most precipitous, high cliffs or /sloping ledges are seen ; 
but along the south boundary of the surveyj the hills ai:e 
more regular in outline aiid have^a westerly direction. 

The land- lip on-lhis part of the< district not occupied by. 
the primary range, is undulating and rolling«except where 
ftirrowed with deep ravines or interrupted by. the valleys 
of' streams. These lands lie between the primary range 
and the Lake coast, and are in- many places considerably 
elevated, forming bluffs on the Lake coagt, from 20 to 80 
fc^t in height. 

SOIL AND •riM«£R. 

The soil on this part of the survey is generally a siandy 
loam, bht in some places it is decidedly a sandy feoil, and 
sustains a heavy grovrth of timber, of siigar' maple, hem- 



lock, birch, pine, cedar, fir, lynn, elm, ash, spruce, tama- 
rack, &c. 

STREAMS AND HARBORS. 

The largest streams (rivers they are called here,) on this 
part of the district, are not above the size of ordinaiy 
mill streams, for which purpose they would answer well, 
having generally falls or rapids within one or two miles 
of the Lake coast. Some of these streams at their mouths 
form convenient harbors for small boats, and may be as- 
cended with them to the first falls or rapids, for which 
purpose the Huron, Pine, Yellow Dog and Riviere Du 
Mort or Nekomenon river, are the best. 

The only harbors for vessels are at Presque Isle, T. 48 
N., R. 25 W., and to the. south of a point of land on the 
east side of Huron Bay, T. 52 N., R. 31 W. (See map.) 

TRAP RANGE OP KEEWENAW POINT, &c. 

This second hilly range commences at the northeast 
end of Keewenaw Point, and has a course a little to the 
south of west, for about eighteen miles, where it gradu- 
ally bends to the southward until its general course is 
southwest, to the south boundary of the sun^ey. 

This range is from two to six. or seven miles wide, and 
about eighty miles in length upon this district, and, from 
the east end of Keewenaw Point, to a little west of the 
east boundary of range 29, these hills occupy nearly its 
entire breadth. Here the southeast side of this range 
recedes from the Lake coast, and stretching inland south- 
w<esterly, passes along the northwest side of a small lake 
in township 55 north, ranges 32 and 33 west; from 
thence generally in a southwest direction, to the comer of 
sections 31 and 32, on south boundary of T. 51 N>, R. 
37 W. 
.The northwest boundary of this range leaver U^k^i^'USt^ 
1* 



coast in township 58 north, range 32 west, and stretch- 
ing a little inland, crosses Portage Lake, in township 55 
north, range 34 west, thence generally in a southwest 
direction, to near the corner of sections 33 and 34, on the 
south boundary of township 51 north, range 38, west. 
The highest elevations upon this hilly range, are supposed 
to be, from five to eight hundred feet above Lake Supe- 
rior, and, as in the hills of the primary range already de- 
.scribed, their southeasterly sides are generally the most 
precipitous ; and it should be farther remarked that these 
hills are not destitute of interest in an agricultural point 
of view. Considerable tracts of tillable land are found 
upon them, with a good soil, and well timbered with su- 
gar maple, birch, lynn, ironwood, red oak, &c., and, on 
Keewenaw Point, better adapted to cultivation than most 
of the land upon its coast. To the east of this hilly 
range, (south of Portage Lake,) to Huron Bay, and west 
of it to the Porcupine mountains, with the exception of a 
few moderately elevated hills, the country is undulating or 
rolling ; there are, however, many deep ravines, and val- 
leys of streams on this part, also tracts of level land. 
These lands are generally susceptible of cultivation, 
and, so far as they have been proved at the Missions 
near the head of Keewenaw Bay, and at the Onton- 
agon and Iron rivers, have been found to yield abun- 
dantly, in produce suitable for culture in this climate. 

The climate, modified by this inland sea, has been found 
to be more mild than heretofore supposed, and no doubt 
now exists, but the agriculturist may be rewarded, on 
these lands, for his labor. 

Over this entire tract, except where occupied by swamps 
or in some places on the Lake coast west of Keewenaw 
Point, the soil is generally a sandy loam, and the most 



loamy parts are in the Talleys of the Sturgeon and On- 
tonagon rivers. 

These lands are extensive and generally support a heavy 
growth of timber of sugar maple, birch, hemlock, pine, fir, 
cedar, lynn, ash, elm, spruce, &c. And it may be worthy 
of remark, that scattering pines of an excellent quality, 
may be found southeast of the hilly range of Keewenaw 
Point, and northeast of Portage Lake to the south boun- 
dary of township 57 north, range 30 west. 

LAKE COASf AND HARBORS. 

The Lake coast is generally bold and rocky, and though 
very irregular in its course, has few indentations of a 
character to form good harbors for vessels. The best and 
most convenient, are Copper, Agate and Eagle Harbors, 
situated on the north side of Keewenaw Point. (See map.) 
Also, a lea can generally be made south of a point on the 
east side Keewenaw Bay, T. 51 N., R. 32 W., and a vet*- 
sel drawing 5 1-2 feet of water may enter the Ontonagon 
river, T. 52 N.,' R. 40 W. 

RIVERS. 

Upon this part of the district, there are three rivers 
navigable for small crafts, for a considerable distance into 
the country ; they are the Portage, Sturgeon and Ontona- 
gon rivers. 

Sturgeon river has its source to the south of the head 
of Keewenaw Bay, in the hilly country, and runs north- 
erly, nearly parallel to the west coast of this bay, and 
enters Portage Lake on section 33, T. 54 N., R. 33 W., 
and may be ascended with small boats into T. 52 N., R. 
33 W. section 7 ; here its navigation is interrupted by 
diift wood which fills the channel for about 25 or 30 
chains. This passed, which may be done by a ^<yyLT^'^s^- 



^ge, the river may be ascended into T* 51 N., E- 34 W ;-**• 
hut on account of a strong current in this part of the 
stream, setting poles or the best oarsmen aj:e necessary, to 
effect an ascent to t^is point. 

Portage river is about four miles ia length, and the out- 
let of Portage Lake. It is a stream of considerable depth 
and breadth, and after passing the bar at its mouth, may 
be aacended with vessels drawing eight feet of water intp 
Portage Lake, and thence to the head of this Lake near 
the south boundary of T. 56 Ij^,, R. 34 W., about 20 miles 
from the entrance at the mouth of Portage river. From 
the head of Portage Lake light boats ascend a small stream 
about one mile, and from thence by a portage of another 
mile over nearly level land enter Lake Superior. 

Doubtless, at some future day, these two miles will be 
canaled, for the passage of larger crafts through this 
channel into Lake Superior. 

The Ontonagon river is the largest stream on the south 
side of Lake Superior. This stream is navigable for 
batteaux in an ordinary stage of water, to the rapids, 
near the south boundary of T. 51 N., R. 39 W. 

Near the mouth of this river, on the right bank, is an 
eligible site for a town, and when this harbor is improved, 
as it deserves to be, will probably become a place of con- 
siderable importance. There are other small streams on 
this part of the survey, the most important of which are. 
Eagle, Elm, Misery, Sleeping, Fire Steel and Iron ri- . 
vers. These streams cannot be ascended far, even with 
canoes, on account of rapids or drift wood, but most of 
them form convenient harbors for small boats on the Lake 
coast. 

BORCUPINE MOUNTAINS. 

The third hiUy range embraces the northerly portion 



of the Porcupine mountains, the easterly boundary of 
which comtaences on the coast of Lake Superior, three 
or four mileb west of the mouth of Iron river, in T. 51 
N., R. 42 W., thence nins nearly south to comer of sec- 
tions 33 and 34, <m south boundary of said township. 
Westward, these knobby mountains spread over the re- 
maining part of the survey to the coetst of Lake Superior, 
the highest elevations of which have an altitude probably 
of 950 feet, and the eaate^rly hill^- have a more r^ular outr 
line, than those of the westerly pait, . the. l^Xter in somi^ 
places presenting^ifis and eloping ledges of g^at height. 
- These mountains^ and the vaUeya between them, except 
neai' the Lake coast, or where occupied by rocks, have a 
good soil of saady loam, which supports a heavy g|:owth 
of timber of sugar mcaple, birch> lynn, hemlock, fix, elm, 
&c. 

The Lake coast bordering these mountains is generally 
rocky, and affords no good harbors for small boats, except 
at Carp river. This stream runs • W. S. W., nearly par- 
allel to the coast of the Lake, for about ten miles, and at 
the distance of about two miles from the coast, it then 
bends to the northwest, and after passing falls and rapids 
Hear its mouth, enters LaHe Superior pn section 33, 
township 51 north, range 44 west. 

GEOLOGY. 

Within the boundaries of this survey thei^ are five 
principal groups of rocks, which occupy large areas. 
They are, primary, trap, conglomerate, sandstone, and 
slates. 

That group of rocks which may \ye denominated pri- 
mary, and including the metamorphic rocks on the south, 
are found generally a httle inland (except in the vicinity 
of PresquG Isle Harbor,^ fYom^\vft e^^%\.^*l^^''Si5Jb '^svxs!?^ 



rior; and from the south boundary of totm&hip 48 northv 
ranges 25 and ^6 west, iiito township 51 north, range S2 
west, about three miles S, S. W. of the head of Huron 
Bay. (See map.) 

These rocks make up a series of knobs and high coni- 
cal hills, forming a broken range which has a course as 
near as could be determined W. S. W. 

These elevations are of various heights, probably from 
75 to 900 feet above Lake Superior, and, generally, the 
elevating force appears to have acted mostly upon their 
southeasterly sides, as this side generally presents cliffs and 
bold ledges, while their northwesterly sides slope away 
more gradually. 

The metamorphic rocks alluded to, flank the primary 
rocks on the south, where the two become so much blend- 
ed with each other as to make it difficult to define a line 
of junction between them. It may, however, be approxi- 
mately drawn, commencing at the lower falls of Riviere 
Du Mort, or Nekomenon river, about one mile S. S. W. of 
Presque Isle Harbor, thence running W. N. W. to comer 
of sections 31 and 32, on south boundary of T. 49 N., R. 
25 W., and curving a little westerly crosses the east 
boundary of T. 49 N., R. 27 W., near the comer of sec- 
tions 25 and 36. 

The principal rocks which compose the metamorphic 
group are quartz, compact, and granular, imperfect tal- 
cose slates, which are in some instances slightly argil- 
laceous, and slaty hornblende. These rocks are more or 
less stratified and imperfectly jointed, and dip gen- 
erally N. N. E. — In two instances, however, they were 
seen to dip S. S. W. A few veins of quartz were seen 
traversing these rocks, but no one was observed to 
Ae metalliferoua, I have, however, seen specimens of 



specular iron ore said to have been obtained in township 
48 north, range 26 west. 

Within the boundaries of the metamorphic rocks upon 
the survey, several knobs of syenitic granite, and also 
dykes of greenstone were seen. 

FRIMABY R0CK3. 

That portion of this range which may be denominated 
primary rock, and lying to the north of the metamorphic 
rocks already described, is generally composed of granular 
quartz, feldspar, and hornblende, constituting a compact 
syenite. In some places slight traces of mica are obser- 
vable, giving rise to a syenitic granite. 

These minerals predominate in different proportion in 
different places, and not unfrequently in different parts of 
the same ledge or hill. 

In some places it is mostly a hornblende rock, and in 
others the leading minerals are feldspar and hornblende, 
giving rise to a syenitic greenstone, and less frequently a 
well formed granite is found. In several instances a 
compact greenstone was found, intruded among these 
rocks in various forms. And when ii^ veins or dykes, these 
do not appear to have any particular magnetic bearing. 

One of these veins may be found of about one foot in 
thickness, traversing a ledge of syenite W. S. W., at 45 
chains and 60 links in going west on south side of section 
36, south boundary of T. 51 N., R. 28 W. 

Throughout this entire group of rocks, quartz and feW- 
spar veins are often found, and, in many instances, both 
are seen traversing the same rocks, and ci;cN98ing each other 
at various angles. These veins are from a Hi^e to a foot 
or more in widths and were observed to be, more fre- 
quent and of a larger size in townships 51 and 52 north, 
ranges 28 and 29 west^ thwo. in v^^ c^Jm^x ^^wx s^s "^^^^gcv- 



mary rangfe. Also a few teins containing Calcareous 
spar were seen near the junction of the prhnaty and se- 
dimentary rocks. 

In regard to the metalliferous character of any of the 
veins traversing the primat*y rocks, in this portion of the 
mineral region (so called,) it may be sufficient to say that , 
no vein indicating a workable quantity of metal of any kind 
was observed; but it shonld not be inferred from this that 
they do not exist here. 

My observations were modtly ccmfined to township lines, 
which do not alwa9fs-pBjs8 over*the modt favorable places for 
examination, and afforded no opportunity^ of tracing up 
veins, that have some metalliferous indications, until 
their characters were developed. 

ARGILI.ACEOUS SLATES. 

Planking the primaty rocks already described on the 
northwest, in T. 51 N., R. 30, 31 and -^2, W. argilla- 
ceouis slates were 'found. They seldom crop out, and, an 
account of their being generally covered with a con- 
siderable depth of earth, their precise limits could not 
be defined. They are, however, supposed to occupy a 
space from one to two or more miles in breadth, before 
they are overlaid mth the sandstone. These rocks have, 
genei-ally, near their junction with the primary rock, a dip 
fi-om 20 to 30 degrees to the N. or N. N. W. andtheir.iine 
of cleavage dips to the S. or S. E. making an angle with 
the line of deposition of about 65 degrees. These slates 
are generally of a daric brown color; but a curious vari- 
ety was found in both branches of Huron river, on: south 
boundary of T. 62 N., R. 30 W. section 36. Loose masses 
have been brought down these streams in abundance, 
some of which are varied with numerous stripes of red, 
light gray, light dhd dark browb, &c. 
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BSD AKD YARIEOATED 0ANDeT6]IE. 

Flanking the elates already described, and resting upon 
them, red and variegated sandstones were fbund. These 
rocks extend north and west in nearly horizontal strata, 
passing Huron and Keewenaw Bays, and flank the base 
of the trap range of Keewenaw Point, on the southeast, 
throughout the survey. This sandstone also flanks the 
primary rock before described, on the north and northeast, 
to the coast of Lake Superior, except in the vicinity of 
Presque Isle. These rodcs occupy a larger area on the 
survey than all the other rocks ; they are generally lami- 
nated, and not unfrequently jointed, and vary considerably 
in the fineness of the materials of which they are com- 
posed, in difierent strata ; and the whole are tolerably 
compact. 

Though the strata of the sand rock may, in general, be 
considered horizontal, it has evidently been somewhat 
disturbed and contorted, and was observed in the vicinity 
of the northern slope of the primary and trap hills, to 
have a considerable dip from them. 

This rock borders a large proportion of the Lake coast 
throughout this part of the survey, and may be seen, for- 
ming ledges from a few feet to 70 or 80 feet in height ; 
and it should be mentioned, that novaculite, or at least a 
very fine grit for whetstones, may be found in a ledge on 
the east side of Keewenaw Bay, near its head, on section 
35, T. 51 N., R. 33 W. 

This ledge is laminated and jointed, and from it may be 
obtained whetstones of almost any degree of fineness. 
Also, to the S. S. W. of this ledge, on section 2, a good 
quality of reddish clay was seen, and at several other 
points on the bay coast, in this vicinity. 

a 



TRAP EAlfQB OF KEEWEKAW POnffT. 

This range oojnHienoes at ^e east end of Keewenaw 
Point, and has a course generally to the southwest, in 
a series of trap knObs and irregular hills, from three to 
seven or eight hundred feet in height abore Lake Supe- 
rior. 

Their general topographical character and boundary 
have been already described. (See map.) 

Generally, the middle and southeasterly side of this 
range is a compact greenstone, whidi gradually obtaitis 
an amygdaloidal structure, near tiie northwest slope ; and, 
along this slope, in many places, a decided amygdaloid 
is found, the cavities of which sire frequently filled with 
quartz, calcareous matter and epidote. 

These characters of the trap rock are well sustained 
throughout this range on the survey. It has also been 
observed, that generally the slope of the trap rock has a 
much higher angle on the southeast, than on*the northwest 
side of this range. 

CONGLOMERATB ROCK. 

This rock is of a great thickness, and flanks the trap 
range on the northwest side, from the east end of Keewe- 
naw Point, westward, into township 57 north, range 33 
west. 

The conglomerate rock is made up of rounded pebbles 
and small boulders, principally derived from rocks of the 
trap family, and so firmly cemented together, that when 
broken, these rounded masses frequently divide through 
the middle. This rock does not appear to be very uni- 
form in its dip ; it may be estimated, however, to dip N. 
N. W., from 20 to 60 degrees. 

Resting conformably upon the conglomente rock, are 
a series of alternating strata of Bandfitoae and conglom- 



eratOf emlxn^cing between their strata seyeral trap dykes 
of considerable extent, wbicb dip with these rocks to the 
N. N. W., at an angle of 30 to 40 degrees. The injec- 
tion of these dykes has produced great chaz^es in the 
rocks, by which they aire embraced. The sandstone near 
the dyke is converted into an amygdaloid, and the char- 
acter of the conglomerate much changed by igneous ac- 
tion. This is exemplified on the pcnnts of rocks, west of 
the entrance of Eagle Harbor, where they are severally 
seen. 

These trap dykes may be seen at several other places, 
from Copper Haibor to a little west of the east boundary 
of T. 57 N., R. 33 west. 

The conglomerate rocks above described, were not seen 
flanking the northwest side of the trap range ojf Keewe- 
naw Point, southwest of township 57 N., R. 33 W., or 
between this and the Lake coast, until they were found on 
the northwest side of the Porcupine mountains. They 
are supposed to be wanting between these points, or they 
have diverged from the trap range, and occupy the bed of 
Lake Superior, which latter condition is deemed the most 
probable, as this direction best conforms to the strike of 
these rocks at both places. 

VEINS AND VEINSTONE. 

Between the east end of Keewenaw Point, and Por- 
tage Lake, the trap and conglomerate rocks are tra- 
versed by many well defined veins, at nearly right angles 
with the general course of the trap range, and at the sur- 
face of the rocks, these veins are from a mere line, to sev- 
eral feet in width. 

The veins above alluded to, are generally nearly verti- 
cal in the rocka they traverse, and in some in6tAXi£i&%c<^^s^s^ 
appear to have been fiaauicA \iiii^« Tw2^,%».^wissw«Q^RS«^ 
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filled with veinstones,' differing much in their character iii' 
different rocks. -■'■'■■ ' 

In the greenstone and aihygdaloid, these veins arfer 
usually made up of trap, more or less associated •witii" 
(juartz, and on their sides firmly blended with the rock' 
which they traverse ; but, in the conglomerate rocksj the' 
veins are almost uniformly of calcarious matter. ' 

Besides the well defined veins, above alluded to, ther^-" 
are others imperfectly formed, having a more diffusive 
character ; also, at several points on the Lake coast, along 
the line of conglomerate rocks, veins of calcareous matter 
were seen, apparently embraced between their strata'. 
These veins have a course nearly at right angles to the' 
veins before alluded to, and are supposed to be of no very 
,jifix?at extent. 

Some of these veins .at least are metalliferous through 
some portions of their course in the rocks which they tra- 
verse, and contain native copper and some of the ores of 
copper. Green and blue carbonate, and the black oxide, 
ai-e thought to' be the most abuiadant of the ores ; and so 
far as I have been able to observe these veins, their me- 
talliferous character is best developed along the line of 
junction of the trap and sedimentary rocks on both sides 
o£ the trap range. 

The metalliferous character of these veins above des- 
cribed, have been most explored on the northeast side of 
Keewenaw Point, where some of them are now being 
worked, and much interest is felt by the enterprisinj^ pro-.' 
prietors of these works. 

Thus far, several of these veins offer increased induce- 
ments to prosecute the work, and a few years of labor 
jriJ2 dereiope, in some good degree, their true character. 

That portion of the tiup range o? TLee^««ww Pomt, 



ejtteuding fioiithweet df Portage Lake, to the south bomi- 
d'ary of the survey, has generally less width than that 
vrhieh has already heen described, and the trap rocks do 
not so fretjuently crop out, eoriBequently* ita junction mtii 
the sedimentary rocks, could not often be seen. But the 
aherrations of the magnetic needle, (detenutned hy the 
Solar Compass,) has always been found to be %'cry great on 
or near the trap bills, by which naeana, it is believed, that ita 
boundary on the township linesj where no out crop could 
be seen, has been very nearly defined, (See map.) But 
few reins are seen traversing the rocks on this part of the 
trap ranges and no one observed to be metalliferous^ 
Dreditable reporfa, however, say, that copper veins bnve 
been found near the head waters of Elm river, 

AB0ILLACEOU5 SLATFJt, 

ArgiBaeeout slates of a dark brown color, and *rlaty 
sandstone, are developed on a lai'ge scale in the bed and 
hanks of Iron river, through township 51 north, range 
42 west, three or four miles eaat of the Porcupine moun- 
tains. These elates are very variable in the direction 
and amount of their dip in difTerent places. They vary 
from N, E, to S. E., and dip from 15 to4o degrees in that 
direction. 

These slates were also seen *50 or 60 chains eiist of 
Ii-on river, near comer of sections 25 and 36, and dipping 
E. N, E. nbout eleven degrees. From these facts ]t i^ 
reasonable to infer, that the slates dip under the sandstone, 
to the east of them, and that they extend wo&t^ to the 
bafle of the Porcupine mountains. But these slates, ex- 
cept in tlie Btreama before mentioned^are generally overlaid 
with a considerable depth of earth, and, therefore, theibi 
boimdary could not be corredX-^ ^i^^iMiSt, 

AigiJIaceotis slaty aaiiditOTie,%QT&^s^«\ia&* i\ssJ^ffls^ '^^ 
2» 
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already, described, are found on the northeast side of the 
trap range of Keewenaw Point, on the east and south 
boundaries of township 53 north, range 36 west, (sec- 
tions 25 and 33.) These slaty sandstones seldom crop 
out, consequently their limit was not ascertained. These 
rocks dip considerably to the northwest. 

RED SAl^DSTONE. 

Between the slates of Iron river and the trap range of 
Keewenaw Point, (except as above mentioned,) and south 
of the north half of T. 57 N., R. 33 W. and the Lake 
coast, to. the south boundary of the survey, so far as knowiii 
the country is underlaid with red sandstone. 

This rock frequently appears along the Lake coast, and 
in the beds and banks of streams and ravines The sand- 
stone here is supposed to belong to the same formation 
of the red sandstone already described, east of the trap 
range of Keewenaw Point. Its general character is the 
same, except that in some places it contains more mica. 
This sandstone was observed to dip most near the trap 
range, in a N. N. W. direction, which dip diminishes to 
the coast of Lake Superior. A nicely stratified and joint- 
ed form of this rock, may be seen on the Lake coast at 
the south boundary of T. 55 N., R. 36 W. 

TRAP AND. CONGLOMERATE ROCKS OF THE PORCUPINE MOUN- 
TAINS. 

The remaining part of the survey embraces the north- 
erly portion of the Porcupine Mountains, the boundaries 
of which have already been described. (See map.) 
These mountains are made up of a somewhat broken 
range of trap and conglomerate hills, having an estimated 
height from three to nine hundred and fifty feet above 
Lake Superior, 
South, of Carp jmrex^ (which mfui im^V$ ^^anjliK^XA \>EkA 



i? 



jakecoaat,) aad ibe aoutk boundary of tbe survey^ alsg the 
rest half of T, 51 N., R. 42 W*, embraces the n-ap rock 
vithm this part of the survey, which occupiers an area of 
m than one lownsbip* 

A largo proportion of this trap is veij conipaclj but in 
Bora© places it h an amygdaloid, the celk of which are 
generally filled with calcareous niatier or ep id ote- This 
trap, ako, varies in color from a dark gi^eeti or gray, to 
tiearly ji brick red, 

To the northwest of the trap rock hills, and separated^ 

rom them by the valley of Carp river, are two (^onglom- 

Bi^te hills, havitig a. course nearly parallBl to the Lake 

aastt itom six to eight miles, th« highest parts of whidt 

^are estiinatcicl at 400 feet above Lake Superior. 

These conglomerate rocks appear to l>elong to the same 

formation with tbe upper conglomerate of Keewenaw 

*oint»havingt like the latter, alternating strata of sandstone 

tiid conglomejate rocks, which dip to the N, N. W,^ at aii 

from 25 to 45 degreojs. A few veins of calcareous 

fpar, were aeen io these rocks at the Loke coast, on east 

t^oundary of T. 51 N., It. 43 W.; also, nesiV i\m Lme rock 

go called) in T» 51 N., H* 44 W„ but no one observed to 

* metaUiforous. 

It is, however, creditably departed, that copper reins 
;»ave been found on this part of the survey. 

Numerous erratic boulders and other finer materials p are 
found spread over this region of country, apparently deri* 
red from the rocks which abound here, and from the re- 
fioti north of Lake Superior. Therefore, it is not uncom 
linon to find transpoited blocks along the Lakeeck^!^t,^^:s^ 
V allies of streams whic\i to\\lW\Ti co^^^^ ^^s^ cisls&jet -^K^*5t> 
ing minerala. The reUuv e ipo^\^A^o^ ^ ^Oaa^a.^^ 
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of Lake Superior, at some remote peiiod of time, appears 
to- have been quite diflFerent from their present state, as is 
eridenced by the eflFect of the Lake on the rock, and the 
form of the Lake bluffs, in many places some two hundred 
feet above its present level. 

Thus far, a brief view of the geological condition of 
the various rock formations has been taken, leaving to the 
reader the pleasure of drawing his own conclusions as to 
the causes which have produced these geological effects, 
'and also as to what may be deemed to be more or less 
valuable or interesting in this region of country. 

In executing this part of the work, I have been much 
assisted by valuable instructions from our late and respect- 
ed State Geologist, Dr. Douglass Houghton, who had 
this survey in charge, and from whom a critical geological 
report was expected. 

In conclusion, it may be proper to remark, that in con- 
sequence of township lines being confined to distances 
of six miles apart, and to north and south and east and west 
courses, they frequently pass, for a long distance, over 
ground not the most favorable for geological examination^; 
also, supplies have to be furnished with packmen, instead 
of pack horses, in this region of country, and each man 
of a party on township lines, is under the necessity of 
performing his duties with a pack upon his back. But, 
notwithstanding these difficulties, it is believed that when 
experience shall have perfected this system of linear and 
geological surveys, it will be found the cheapest and the 
best yet devised for the public interest. 

WILLIAM A. BURT, 

Deputy Surveyor, 
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GENERAL OBSERTATIONS 

rPON THE 

GEOLOGY AND TOPOGRAPHY 

OF TitE DISTRICT 

SOUTH OF LAKE SUPERIOR, 

SUBDIVIDED ll^f 1845, CTNDER THE DIRECTION' 1' 

DOUGLASS HOnOHTON, Dkfutt SyKYEioji. 



The enbdiviBioiis ombrnfe the following townships 
which tire fully completed, and the notes and maps there- 
of, are hererwitli returDed. 

Town 46 North, Haoges 24, 25 and 2G Westr 

I** 47 ** '* 24, 26 md 36 

*♦ 48 *• *' 25 and 26 

51 *' ** 32 and lio 

** 52 - * 52 

. -^ 53 ** ** ' 32 and 33 

*' 54 " " 32 and 33 

o r,5 " *' 31, 32, 33 and 34 

«* 56 ** *' 30, 31 , 32, 33 and 34 

** 57 *' '' 20, 30» 31, 32 and 33 

*- 58 26, 21, 38, 30 and 31 

*^ 59 ** ** 27, 28 and 30 

The notes and mftps of town 58 north, ranges 2B and 
32 west, and town 59 north, range 29 went, were m^<5«^ 
session of Dr. Houghlcm, «i^ii vieiT<a\wiX^\^\^^- 



For our present purpose, the above named towns may 
be arranged in two divisions, which, from their different 
geological features, will be separately considered. 

In the first, will be included towns 46, 47 and 48 noitb, 
ranges 24, 2^ and 26 WQSt In the second division, the 
towns upon the Keewenaw Peninsula. Towns 48, in 
ranges 25 and 26, and all those of our second division, are 
within the town line survey of the past season, and the 
general features of their topography and geology, are ex- 
hibited widi great perspicuity and accuracy, in the report 
of Wm. a. Burt, Esql accompanying the returns . of his, 
surveys. I shall, therefore, as far as possible, avoid repe- 
tition of facts which appear sufficiently detailed by him. 

PRIMARY AND METAMORPHIC REGION. 

Granite Rocks. 

The portion of country included in our first division, 
vrhich is occupied by these rocks, embraces towns 46 noith^ 
ranges 24, 25 and 26 west, together with most of the lowev 
tier of sections in the towns adjoining on the north. 

Throughout this region, the granite rocks make their 
appearance in a succession of rounded knobs, elevated 
from 20 to 100 feet above the surrounding country, and 
from 300 to 800 feet above the level of Lake Superior, 
and having a general range a little south of west, and 
north of east. 

These rocks vary much in character and composition, 
being sometimes homblendic, and approaching a perfect 
syenite, but more commonly feldspathic, or composed of 
quartz and feldspar, in which the latter mineral predomi- 
nates. In the more southerly portion of the district, the 
feldspar is red, and gives a predominant color to the rock. 
Occasionally, the granite is traversed by quartz, in irregu- 
Jar reiasn Sixae portions axe mosBUeVf «ttatified, the 



masses dipping to the north, or being nearly Tereical. The 
knobs are rounded in outline, and are sometimes bare^ 
Tock; but in general, they, in common with the surrounding 
country, are well timbered with spruce, hemlock, fir, birch, 
sugar maple, white pine and aspen. The soil is, in gen- 
eral, sandy, and second or third rate. 

Plains of spruce pine occupy the more elevated portions 
of the district, embracing about one half or the central 
part of town 46, range 25, and, stretching northerly, in- 
clude the southwesterly one fourth of town 47, range 25, 
This tract is destitute of streams, and the soil is very poor 
and sandy. The timber is chiefly an inferior spruce pine. 
These plains divide the waters flowing into Lake Supe- 
rior on the N. and E., and Lake Michigan on the S. 

This granite district is intercepted on the east by a belt 
of the red sandrock, hereafter alluded to, which occupies 
the tract between it and the Lake coast. 

A little south of Presque Isle, granitic rocks make their 
appearance on the coast of the Lake, and westerly from 
Presque Isle, continue to occupy the projecting points for 
several miles, the red sandrock occupying the interven- 
ing bays. Knobs also of this rock, occupy the portion of 
town 48 north, range 25 west, lying north of Riviere Du 
Mort. 

The granite of this portion of the country is traversed 
by large and irregular dykes of greenstone trap, and the 
granite itself puts on a trappose character, the two rockis 
being sometimes with difliculty distinguishable from each 
other. This is the commencement of an apparently very 
large extent of granite country, extending westerly into 
the region not yet surveyed by section lines. 

These granites are important in an economlca.l'^tfi£S!&.^:^ 
-view, being so situated as to 'be o^A^ tsjoaKcna^^vcea^ -^Sss^a* 



iiig a great variety of very durable, as well aa omamen- ' 
tal building stones. When we consider that the whole 
vast valley of the Mississippi to the south, is made up of 
secondary rocks, it seems probable that these granitaa 
will furnish a valuable article of commerce so soon aa a 
more easy communication shall have been afforded between 
Lake Superior and the lower Lakes. 

METAMO&PHIC GROUP. 

The rocks thus designated, occupy the country lying be- 
tween the two granite regions above mentioned. The 
several portions of this district vary so much in the char- 
acter of the prevailing rocks, as to call for seperate des- 
criptions. 

The more southerly, which I shall here denominate tbe 
quartzite portion, is composed of white and brown quartz 
rocks, takose, augitic and clay slates, slaty hornblende, 
and specular and micaceous oxides of iron, and embraces 
the tract between the granites on the south, and a line 
bearing north of west from the mouth of Carp river, to 
the centre of the west line of T. 48 N., R. 26 W. This 
tract is rolling, with frequent ridges, having a direction 
nearly east and west, or bearing south of west, and ele- 
vated above the surrounding country from 40 to 150 feet. 
The greatest elevation above Lake Superior, as determin- 
ed by the barometer, is 1001 feet. The timber is chiefly 
sugar maple, with some scattering pines, and other ever- 
greens and birch. 

The central portions of these ridges would seem to be 
trap , which is here capped, as weU as flanked, by the 
metamorphosed rocks. Though no well characterized 
trap makes an outcrop, throughout this portion of the 
metamorphic region, the altered nature of the rocks plain- 
Jfr indicates the near approach of aa igneous rock to tbe 



surface, and the dip of the rock^, thotigh mainly north, at 
a high angle, exhibits a tonJeiicy in all direedons from a 
oenti-til axis. 

Tbese rf>ck3 are throug-bout petraded by the argiJlac©* 
ous red and micaceous oxidofl of iron, sometimei indinaio- 
ly diiseminated, and sonjetimes in bods or veins. These 
are frequently of so great extent as aim oat to entitle them 
to be considered as rock^. The lare-est extent of iron ore 
noticed, w m town 47 nortli^ range 26 west, near the cor- 
ner of sections 29, 30, 31^ 3:2, There are here two large 
beds or hillR of ore, made up altnost entirely of gi*anu!a- 
ted, raagnetic and Bpecnlar iron, with small quantities of 
spathose and mir.af*eou3 iron. The more northerly of 
these hills extitnd, in a direction nearly cast and west, for 
at least one-fourth of a mile, and has a bi'eadtli little lesi^ 
than 1 000 feet, the whole of which forms a single mass of 
ore, with oc<;a«ional thin strata of impeifect chert and jas- 
jier, and ilips nnrtli 10 dejo^eei* east, about 30 deg^rees. At 
its southerly outcrop tbe ore ia exptjsed in a low rlilT, 
above which the hill rises to the height of 20 to 30 feet 
above the conntry, on the f^outh. The ore* here exhibits a 
wtratitied or laminated srrtif^tirre, and breaks readily into 
siib-rhomboidal fragments, in such a manner as will greatly 
facilitate the operation of quanyinisr or mining the ore. 

This bed of iron will cnrapare, favorably, both for ex- 
tent and quality, with any known in our country* Th^ 
largest of the large ore Iveds of the state of 'New York* 
i^ estimated to lie but 700 feet in bi'eadrh by 1000 in 
Ii^jgth. 

A mom t-xtended and minute exarainulion wiU probit* 
lily determine this portion of the metaraoiphic gi^oup to 
contain other oreu, }m» in amount, but which aiie geriemlly 
esteemed more valuable, .^ymAM 
3 



The northerly portion of the metainorphic groufi imT 
rocks, and which may here be denominiated the trappost 
portion, embraces the whole remainder of the group north 
of the portion last described, except a small tract of odhin- 
try occupied exclusively by clay slate roek, and whese 
extent will be hereafter noticed. 

This division of the metamorphic region is charactetizad 
by the frequent occurrence of knobs or uplifts of greisn- 
stone and augitic trap, making their appearance rather 
irregularly over the country, and surrounded by altered 
sandstones and slates. These uplifts are doubtless dig* 
connected from any common centre or focus of erupticffi.; 
but it is evident that rocka of igneous, origin, form the 
base of all the rocky elevations of the region, and the 
surrounding altered and slaty rocks flank their sides and 
dip in all directions from them, the .trap being protruded 
into a series of low knobs. Around the bases of the^ 
are the metamorphic rocks, consisting mostly of talcose, 
chlorite and clay slates. Quartz forms comparativ^y ^ 
small proportion of these rocks. The prevailing dip is 
northerly, about 80 degrees. Several of these knobs, in 
T. 48 N., R. 26 W., attain an elevation of 1068 feet above 
Lake Superior. 

A hill of tolerably well defined granite makes an out- 
crop near the centre of this region, and in a low ridge, 
bearing in an easterly and westerly direction about two 
miles, but the granite is evidently of a ti'appose character. 
The hills of this region are generally timbered to their 
summits, and in many of them the rock does not come to 
the surface. The country is, in general; moderately roll- 
ing and beautifui The timber is chiefly sugar maple* 
yellow birch, fir, hemlock and sprace, and die soil will,. 
ivjthout douht, proYB fertile. •: 



. : CLAY BLATEi 

The rocks of the metainorphic group frequently gradu-r 
ate into clay slatey andit will be perceived, by reference 
to the map, that a weH defined chy slate occupies a distinct 
traot in ^the region: under consideratioQ. This tract is al- 
most wholly in T^ 48 N.> R. 26 W., and occupies an area 
of about five sections. The slate appears generally in 
low knobs, [dipping northwesterly, and is highly argillace- 
ous. The tract is timbered with a large growth of sugar 
maple and hemlock. 

B£X> SANOBOCK. 

It will be perceived that this rock occupies a small poi'- 
tion of the country embraced in our first- division. It is 
found skirting the primary and metamorphic rocks on all 
sides,' and almost excluding them from the Lake coast. 

As this rook occupies a largeor'area in the district oi 
coimtry, hereafter to be considered, no description of it 
will here be given. It may, however, simply be observed, 
that this rock is frequently found surrounding, and in con- 
tact withy the uplifted masses of igneous rocks, and is then 
invariably much altered both in appearance and texture, 
and may, under such circumstances, fairly be considered 
as metamorphic. 

KE£WBKAW PODf t, 

The subdivisions of the past seascm upon this part of • 
the suiTcy, include all that portion of Keewenaw Point 
lying north and east of Portage Lake, and this portion of 
the work wiU be separately considered. 

Keewenaw Point may be said to be made up of tliree 
rock formations, trap, trap conglomerate and red sand- 
rock. Of these, the first mainly gives its pecnUar charac- 
ter to the country, giving to it its mountainous aspect and 
general configuratioa, havinjg beeiv'^TcAx>^^^\s^ *^<^xs^^^c^ 



tion of igneous forces intiy its pt^ent position ; while the 
other rocks are sedimentar}; im (their origin, and are found 
surrounding and resting against the oth^^ 

The accompanying map will iexhibit, with much accura* 
cy, the positions and extent of these rocks^in reference to 
each other, and to the town and section lines. 

TJUkP ROCKS. 

It will be seen that throughout nearly the whole of the 
portion occupied by these rotks, may be traced two dis- 
tinct ranges of hills,, which, commencing near the easterly 
extremity of the Point, rutt nearly parallel to the bounda- 
ry of the trap. The summits of the more northerly range 
preserve an almost uniform distance from the northerly 
boundary of trap, of about one and a quarter miles, while 
those of the southerly range average little more than a 
half mile from the southerly extension of the trap forma- 
tion. These ranges, which are quite continuous from T. 
57 N., R. 28 W., westerly as fax as T. 57 N., R. 32 W., be- 
gin here to fall away, becoming also more irregular and 
broken as they approach the basin of Portage Lake. In 
fact, from the latter town, southwesterly, their character, 
as distinct ranges, is almost entirely lost, until they reap- 
pear at about an equal distance from the Portage Lake, 
on the other side of the ba«in. The continuity of the 
trap rocks, however, is not destroyed, though its bounds 
are much narrowed. 

The barometer work having been carried no further 
west from the extremity of the Point, than range 29, does 
not enable me to give the elevations of these ranges with 
completeness ; but it may be stated that the highest point 
found is in the southerly range, in T. 58 N., R. 29 W., 
where the trap rises into a knob having an elevation above 
Lake Sup^or of 876 feet. To this Jenob has been given 
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I he name of Mt, Houghton. The general ekvation of ibe 
uoitherly ranpre of hilla is, however, somewhat the greateist, 
the knobs i-issing to from 400 to 000 feet. 

The«e rariges present their steepest eacai-pmenta cjii 
their southerly sides, where they rise freqacntly into cliffy 
o£ lOO feet nearly perpendicular, and, in one instauce, in 
tbe southerly range, to nearly 400 feet. In general, they 
slope much more gently to the norths thus following the 
general inciiualioD, or dip, -which is common to all th^ 
ruckii of die Point. 

The portion of the trap district included between thest* 
two ran ores I as far westerly as range 30, has a gradual de- 
scent into the valley of tho Little Montreal river. Beyond 
this, westei'ly^ it is more rolling and sometimes broken by 
knobs and ridges of tmp, with some iiiten'ening swamp*. 
The whole ii*» in general, covered by a sandy loam, and 
is clothed with an abundant growth of sugar maple, hi j-ch, 
fir, oak and white pine ; the maple gi'eatly predominating, 
wherever the soil is of sufficient dtipth* Where thii^ mil 
is barely sufficient; to conceal the underlying rock, cedar in 
the prevailing timber. 

It win be observed that the Little Montreal river^ above 
alluded to, has ita conrse wholly between these two trap 
ranges, pursuing its course nearly across ranges 30, 2^J 
and 2b, This in the most considerable stream in the dis- 
trict utider consideration. Though somewhat sluggish 
rhrf*ugh the fiTBt half of its course, wMch may be said to* 
occupy the most elevated patt» or plateau, of the trapj re* 
gioti, it becomes more i^pid through ranges 29 and 28, 
and its coijtrse to the Lake shows a very considerable de- 
scent, probably of about 300 feet, through the kiler range. 

The more northerly of these ranges of trap is very uni- 
form in character, and while iW x^^tik ^^\s'^^^'s.^^^«^- 
3* 
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etly and Boutherly ranges may be denominatied greenstone, 
that of the latter is much the most compact. The rocks 
of the former ra-iige have a very distinctly chrystaline 
structure, passing from a very granulated greenstone to a 
rfek composed of crystals of augite, or hornblende, and 
feldspar, with considerable intermixture of quartz, some- 
times nearly forming an imperfect syenitic granite, and 
showing the identity of origin of the trap and granite 
rocks. These portions of the trap are extremely hard, 
and break with difficulty under the hammer. 

The central portion of the more elevated knobs of the 
southerly range are freqtiently composed of a very hard 
and compact trap of a reddish color, which sometimes 
takes on the character of a trap breccia, or aggregate of 
small cemented angular pieces of rock, and may perhaps 
be dericMniriated a trap porphyry. 

Intermediate between these two ranges the trap is 
sometimes compact, at others amygdaloidal, and, occasion- 
ally granular ; while, on the outer slopes of both ranges, it is 
almost uniformly' amygdaloidal, and is frequently what 
may be denominated a true amygdaloid, having its cells 
filled with sp^r, quartz, epidote, and other minerals. 

In an economical point of view, the greenstone of the 
trap range is worthy of consideration, being well fitted for 
use as a building material, from its durability, and the 
ease with whicii, in consequence of its jointed structure, it 
may be quarried. 

CONGLOMERATE ROCK. 

Resting against the trap on its northerly slope, and ex- 
tending from the extremity of Keewenaw Point westerly 
intoT. 57 X., R. 33 W., will be found a rock formation 
which is evidently of sedimentary origin, being dompdsed 
<?/* water worn masses, generally of the harder portions 



t)f the tf^p rooks, hfild together ^y an exceodingW Knrtl 
pjaicareous afid argil! iiceoua cement. Tt is evident iliat 
pthisroek vm^ deposited aroimd the base ol' tlie rrap bilU^ 
I betiGatii tlif! waters, and has Leou atibf^equeTidy elevated, 
Ffoi' llie whole mass dip8 northerly, or from the trap hi!l^, 
W%t an angle of abmit 4/j degrees. 

Pi At or near it» jiniction witli the trap, this rock lises i«* 
fl6 a Very distinct and generally contimioiis billy rao^^ r 
rwliicb inay, in faet^ be cotis^ideiTd as the oincTOpping edg« 
pi&f the furmatioin tiaing on itP. northerly flid<> in a sleep 
rescarpment, but sloping; more gi'adunlly down to^vtird>» 
rtlie Lnket on the nnrth, Thk ridge varies in eleVadoi^ 
m%e hi'ihtHt a^eeTtairi^il point being in T, 68 N., R. ^7 W*, 
rand Is G«0 feet above Lake Snperior. B«t tfds k much 
h.bove the avenige elevation^ whi<!h will not he found pro- 
fbably to exceed 3.50 feet. 

P ' A marked difference Is ofise^ able In the diameter of thu 
p*otintry occupied by the trap and conglonirr^te mck^ * 
pot', while the foiTwer exbilnts a ©erieft i^f elcvaiL'cl knob^ of 
TO rtlje^jetl ai^ifl bTDken character, the lattei* pt^&ertite ii murg 
rtmifofm unil rounded ontliriet ond eedar, fir, and other 
fpxcrm'i^em, pen^^thnte n larger propmlion of its liti^bor» 

r At a shori difeta^ce northerly from the ran^e last xnon- 
rtioned^ mny W obacrved another^ hnt less elevated niid 
Continuous ridge, which !« the 'southerly ontcrop of the 
Rh i X ed c 011 t*l otti erai: e an d f5 rt ti di<t on e form at t cm * ^H i i * r ^ck 
rthay. In fact, be cfms id erred us bh uppei- tncmbpr merely of 
Rlie'eitAflnttief^ie. and difler^ from it only in lietn^ cdtn- 
fc6?ef! of hlf^rnntinii wti-nta of coar?5e or fitie ttiaterittlN, 
pjerived from the same oriipn^ Jin the liner strata of thi^* 
miik bare hi^m YnkttkeA by itknet for the red saudrtitik 
^eifeifler deBcribed;ll U irtvpcn:\'a.^\ Vti ^wyt't^^'^'^ ^ 
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marked difference exists between the two rooks;, for, while 
the latter is made up of naterials dedved from the several 
rock formations of the country, and into which quartzose 
grains enter most largely, the former is wholly derived 
from the trap rocks. 

This conglomerate and sandrock range probably no- 
where exceeds 350 feet above the level of the Lake. It 
occupies the northern coast of Keewenaw Point, with 
some exceptions occasioned by trap dykes, within the lim- 
its alluded to as the extent, easterly and westerly, of the 
conglomerate rock formation. 

In the hollow between these two ridges of conglome- 
rate, and conglomerate and sandrock, lie several long and 
narrow lakes, and lipes of swampy ground are not an un- 
common feature. 

The barometer work having been carried over a com- 
paratively small portion of the Point, I have not been 
able to form any new estimate of the thickness of the con- 
glomerate and mixed rocks. Those contained in the re- 
port of Dr. Houghton, made to the Legislature of Michi- 
gan in 1841, may be considered as sufficiently precise, 
which fix the maximum of the latter at 4200 feet, the 
former having probably a less thickness on the Point, 
though attaining near the Montreal river a thickness of 
5260 feet. 

TRAP DYKES. 

I have already alluded to the fact that the granites of 
the more northerly portion of the primary district are tra- 
versed by dykes of trap, which have produced great 
changes in the rocks of that district, as also to the fact 
that the conglomerate and sandrocks are found traversed 
by similar dykes. On approaching Keewenaw Point, 
^ozo the eastward^ trap is seen apparently interstratified 



with the conglomerate and mixed rocks nvMch /^DBtituSe 
the coaBtt the whole dipping together to the north at an 
angle varying from 30 to 45 degrees. 

A trap dyke of very imnsual size makes its appearance 
on the eastern extremity of the Point, in secticn 10, and 
may be traced westerly, following the general curvature 
of the coast, into range 31 west. It has an average breadth 
of half a mile. In its westerly prolongation, this dyke first 
approaches the coast at Copper Harbor. It has here been 
broken across by the waters of the Lake ; so that, while the 
conglomerate rocks are found composing the outer points^ 
as well as the south side of the harbor, the trap is seen at 
its two ends and at the projecting points and islands, and 
it forms the bar across the entrance. 

Continuing westerly, this dyke cuts entirely across the 
conglomerates and sandrocks, at Agate Harbor, and from 
thence the coast is constituted of this rock, westerly as far 
as section 3, in T. 58 N., R. 31 W. Along this portion of 
its course it is found gradually thinning out, having at 
Grand Marais and Eagle Harbors a width of a few 
rods only, and thinning out entirely, or passing off into 
the deep water of the Lake, at the point above named. 

The trap composing this dyke is partly compact and 
partly of amygdaloidal structure. At Agate Harbor, the 
trap is of this latter character, and the cells are filled with 
chalcedony, cornelian, jasper, quartz, &c., often forming 
agates of great size and beauty. This part of the coast 
is lined with islands at a few rods distance from the main 
shore, most of which appear to be portions of trap of a 
more hard and compact character, and which have resist- 
ed the action of the waters that have washed away the in* 
termediate porticms, thus, forming a series of narrow and 
deep channels. . . ■ 



Tfads :• dyke/idips legukarly . with the > conglomerate end 
sandrodt' ia which it aa- ipcluded, to . the r north* and north- 
west, at an angle of aboul: 45.degreB&.";= 

■ • RED SANOROOK^ 

This rock, the eqnivalent of the Potsdam red sandrDck 
of the New York reports, it wiH be seen by the map, oc^ 
cupies the whole remainder of the portion of Keewenaw 
Point under ctmsideration, skirting a larg^ part of the 
trap range, on both sides, but having by far itS' broadest 
extension on the south side. It here lies in nearly hori-^ 
zontal strata, though at the coasta-siight dip .inland is ob-» 
servable, becoming more apparent as it approaches the 
basin of Portage Lake. In its approax^h to the trap, how- 
ever, it is found more or less tilted from its original hori- 
zontal position, and is abo Very much altered by its c6n- 
tact with that igneous rock. Thei evidences both of the 
deposition of this extenfeive fomiation, in calm aiid shal- 
low waters, and of the subsequent change induced in it by 
the trap rt)cks, when in a fused or heated state, are very 
apparent. . ^ . 

Receding from the ti*ap ranges southward, the surface 
of the country underlaid by t^s rock is, in general, rolling, 
and timbered with sugar maple, hemlock, birch, spruce, 
fir and occasional large pines; The soil is a sandy loam, 
and, in general, of good quality. Approaching the Lake 
coast, the land falls gradually to a level, where the ever- 
greens predominate over the maple, and the country is 
much cut up by marshes. 

MINERAL VEINS. 

In regard to this subject, I have deemed it unnecessary 
to enter into details, for the reason that the returns of the 
surveys, so far as the geology is conceme'd, relate rather 
to the general character of the region, and that the- obser- 



vkioha of thepa^t'seftson, sofar ite canoiowbe determineMi, 
tend to cQfnfiim the facts which haive beeu'dtated with ooiv- 
flMerable loiirateness of detail, in the report made by Dr. 
Houghton, in 1841, to the Legislatare of the state of Mi- 
chigan/ . - 

It may, however, be observed, that the courses of many 
v^eins have been fixed vmh accuracy, and the veins them- 
selves traced, in some instances, for several miles across 
the conglomerate and sandrocks, and into and across some 
portions of the trap. The observations thus made, are 
confirmatory of the fact first noted by Dr. Houghton, that 
the true veins of the district referred to, pursue a course 
nearly at right angles to the line of bearing of the trap 
range. ' 

In concluding these brief descriptions, it may be pro* 
per to state, that the personal observations of the writer 
have been confined almost entirely to a somewhat cursory 
exploration, made several years ago, while acting as as* 
sistant to Dr. Houghton, in his arduous labors in the ge* 
ological commission of Michigan, and that he has been 
enabled to devote but a very limited time to the examina- 
tion of the specimens collected, and of the notes returned. 
It is very probable, that he may have omitted many facts 
of importance. It is only by special solicitation, and the 
apparent necessity of the case, that he has undertaken to 
prepare such general observations as seemed called for 
under present circuifnstances. 

In attempting this duty, the undersigned cannot be un- 
mindful of the very meagre and imperfect sketch here 
presented, when compared with whatever proceeded fronx 
that master mind, whose genius first developed, and whose 
indomitable energy tracked through all its difficulties, a 
tfjstem not only intricate in ita^ybiit^twcj'i^VA va4B«sR.^\^»2i^ 



in a region at t^t time destitute of all the ordinary facili^ 
ties for scientific investigation. To tlaie same active and 
philosophic mind, we owe the system o£ the union of ge- 
ological with the lineal surveys of lands of the United 
States, the first experimental results of which are now 
returned to this department. 

In presenting these, it may not be deemed inapproprir 
ate to alhide to the general advantages resulting &om the 
new system, as devised, and thus far successfully prose- 
cuted, by Dr. Houghton. 

The advantages of thorough geological and topographi- 
cal surveys, are now so well appreciated, that they have 
been prosecuted to a considerable extent by foreign go- 
vernments. Great Britain has already appropriated im- 
mense sums towards the accomplishment of a complete 
survey of that kingdom, which has as yet advanced but a 
comparatively little wayi And the geological surveys 
made by the United States, have made very fully and ge- 
nerally known the advantages of these undertakings. For- 
tunately, the system of rectangular surveying, adopted by 
the United States government, affords the best possible 
opportunity to accomplish, with little additional expense, 
what, under other circumstances, could be effected only at 
a much more considerable cost. The maps, both geolo- 
gical and topographical, herewith returned^ will afford 
some evidence of the extreme accuracy, as well as extent 
and minuteness of the results thus obtained. 

In noticing some of the scientific results of the survey 
of the past season, the duty would.be imperfectly perfor- 
med, were I. to. omit calling attention to the unwonted ac- 
curacy with which ihe iine» have been run. This aocura^ 
cy has> been attained by the exclusive use, by all the pax- 
ties^ of ** iBart's Solar GompassT" an instrument. too well 
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known to neeJ mor<? thnn n Imre allil&idn, hnt the gi^eut 
vftluc i>f which 1ms been miTre tlian fu^lv cohfirmed dtirins 
the sTinreys of the past season. This remark will Betm 
jui^tified, when it is considerdd that nearly the whole re- 
gion of rotmtry traversed by these surveyj^ aboijDds with 
mineral attractive to the magnet; thhttbe needle hns been 
ahno5t constantly acted upon by cauaies whidi produced 
deviations from the tiiie meTidian of the earth's magiiet- 
ism, and often eu powerfiilly as to completely reverse the 
direction of its poles. A yarialion fluctuating from iP to 
'>0^ on either side of the true meridian, was not tinw*m- 
mon, thrmtgh the lengtli of an entire township ; and if 
iieems difficult to imagine how the linei? could hare been 
rwn with the ordinary surveyor*? compaaa. Other impoi*- 
tant jjd vantage have been anived at, from the use of i\m 
compas.^, of both a scientific and practical character ; one 
of which only^ will b^ here alluded to, viz : the means af- 
forded by it of detecting the prei*ence of certain nii-ks^ 
over large areae^ where no rocka are visible at the SLtriacc. 
This WBA particularly observable in the region of the groat 
trap ranges, where it was almost uniibrmly found that the 
needle becanio deHoctcd towards the mass of the tryp hilli^j 
even though distant, and was more or lese fluctuating, 
when passing over a country whose underlying rock ^vlls 
trap* The same phenomena were exhibited among the 
Iron ore rocks of the metamorphic region. 

Allusion may here ho made to the increased importance 
given to the work of the past season^ by tho introduction 
of the barometer ypon the lines^ by means of which , the 
elevations of the country are exhibited with a great de- 
gree of accuracy ; a consplete section being obtained on 
every linet and thus furnishing all that was needed to make 
a true, complete and minute e^\n\>\t ^l '^'a v^«>^^^^^ ^=^ 
4 



the country. In another and more scientific point q£ view, 
the use of this instrument becomes highly important, from 
the means it affords of ascertaining the true dip and thick- 
ness of rocks ; data, the importance of which are appre- 
ciated not merely by the man of science, but,' as is well 
known, in the practical operations more especially of the 
miner and engineer. 

It may be allowed me, further, to allude to the commen- 
dable zeal and fidelity which has been exhibited by all 
those who have been associated with Dr. Houghton, as 
his aids, during these surveys, in furthering the. plans 
marked out by him, and by their numerous and close ob- 
servations, assisting to perfect the knowledge of the ge- 
ology of that interesting region. 

BELA HUBBARD. 





Section illmiratmv of the m-der of mper^osiiimi of the 
Rock^ of the Upper Peninsula. 




■ 


"1 

5. 

1 

1 

1* 


Tertiary Clays and Sands, 


Thiftkite** in feet. 

tncjm 700 ft 
«j«tiBine G,500. 

eacircme 5,260. 




Upp«r Limf»i*ck Group, (embracfag &» msm- 
ber#, the Eh-Limmond lalaiid ood Mim^]q&w 
Liincsionc§.) 


l^ower Lun«Paek sod Stale*. 


Simdy or Lmermediate Limestotte. 


Upper Orey Soniktone, 


Loirer or Bed Sandcoek and SbaleB, 


1 


Mixeil On^ltittiemto and Biuidmck, 




Ccdigbm^rftiie rock, ^ 






■ 


I 


"' ■ ' 







MINERALS A^D MIN^AL VEINS. 
IFrom Dr. Houghton's RepoH qf 1841.] 

In considering this jportion of the sul^^ct, I propose to 
treat the minerals of the different formations separately, 
so far as the same can be done, and although this method 
will necessarily cause some repetition, it will enable me 
to show, more perfectly ^an could otherwise be done, the 
connection between those minerals that may be regarded 
as of practical value, and the rocks to which they belong. 

As a whole, the rocks of the upper peninsula are defi- 
cient in number of minerals, though some few individual 
species occur abundantly. 

MINERALS OP THE PRIMARY ROCKS. 

The following list can by no means be regarded as per- 
fect, but it will serve, at least, to convey an idea of the 
small number of minerals which are found in connection 
with the rocks of this group. 

Schorl, Mica, 

Tourmaline, Feldspar, 

Hornblende, " red, 

Actynolite, Quartz. 

MINERALS OF THE MET AMORPHIC GROUP OP ROCKS. 

Quartz, common, Iron, scaly red oxid of, 

" milky, " haematite, 

" greasy, " pyritous, 

" tabular, * Steatite, 

Serpentine, common, Novaculite. 

Of the minerals enumerated as occurring in the meta- 
morphic rocks, the milky variety of quartz is abundant, 
sometimes composing almost entire ranges of hills. The 
novaculite is also abundant, but of a coarse variety. This 
last is associated with the talcose slates. The remaining 
minerals appear either disseminated, or forming druses in 
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sludea, I will, before referring minutely to those of the 
trap rocks, lay before you a list of those which occur most 
frequently in the sedimentary rocks last mentioned. The 
fact that veins of mineral matter, traversing the trap, are 
frequently continued across the several sedimentary rocks, 
and that dykes are of frequent occurrence in these latter 
rocks, would lead to the inference that there would be a 
considerable degree of resemblance in the character of 
the minerals embraced in these dykes and veins, in both 
the trap and sedimentary rocks, and to a certain extent, 
this inference would be true ; but it should be borne in 
mind, as has alrea4y been stated, that the veins, in traver- 
sing the several upper rocks, undergo vfery great changes 
in mineral character. 

MINERALS OF THE CONGLOMERATE, MIXED ROCK ANDsBED SAND- 
j ROCK. 

Calcareous spar, Copper, native,t 
Quartz, common, " pyritous,! 

" milky, " blue carb. of,t 

" drusy, " green carb. of.t 

Chalcedony,* " earthy green carb. of,f 

Cornelian,* " black,t 

Jasper,* Zinc, siliceous oxid of. 
Agate,* " carbonate of. 

Iron, pyritous, 

'^ black oxid of, (cemented iron sand,) 

" red oxid of, 

" hydrate of, 

" silicate of, 

^Occasionally occurriog amon^ the pebbles constituting the mass of the 
conglomerate. 
tChiefly in those portkiDS of the feins travezBing the coi^lomerate. 



■ In order to render the subject of tiie mineml vdus tm- 
■Forsiiig the ahoye rork, so far Liitdligible a^ may be in my 
Ipower, 1 biivo already Ik? en particular to define, as far a& 
Kould be don<j witliout maps and aoctiona^ the leiatioii 
pyhich llie trap rocks, together with the superincumbent 
■conglomerate, tni.xed sand and conglomerate and red sand- 
pock iwai to each otht?r, and it will Lmj ncces^arj, in con* 
llidering the mineral contents of these rocks and the veins 
I travelling them, to keep t)iia relation constantly and clearly 
|in view. 

I It will be recollected, that the north westerly range rf 
BliUe, commenchig at the extremity of Keeweaaw Poim* 
Ijind strulchiiig from thenco in n southwesterly direction 
Bntotbe interioTt were referred to m being more clearly of 
fti"appose origin than either of the other ranges, and that 
Ilhe rock of the southerly [loition of this range i^ eitliei 
Ijcompact greenstoBe or ah^ered syenite, while I hut of the 
f tiortbeiiy i!aok is almost invariably either an amygdaloid 
for a rock approaching io toadstone* 
t The several nsnge© of hills to the south of that laat 
latltijded to, are either %vtcll formed^ corapact i^eenstones, 
I pllered syenite, or, (as we approach the prim aiy range*} 
I imperfectly formed grauitea. 80 far m the eeve^ ranges 
f of hiBs, lying south from the norfberly range* are concern- 
L ed, diey would appear to be, ae a whole, deiicieat in mine- 
I rak, and the rocks are not apparently ti^versed by veins 
I or dykes of any more recent date than that of the upUft 
I of the northerly trap bills, 

I Veins clearly of a date postorior to the uphft of that 
f portion of the trap rock last mentioned, are of frequent 
I occurrcnco, and these veint; 00X011!^ U:vj«ix.«<fe^^*^9C'^«3«^ 
the trap range, bnt a\so ^^% xvX.^"^^ i^^^^^sscMe^^i^^*^- 
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sometimes completely across the three sedimentary rocks, 
immediately above the trap, thus having an unbroken 
length of several miles. The class of veins to which I 
now allude, where they occur in a connected or continuous 
portion of the range, rarely vary more than 12° to 15° 
from a right angle to the line of bearing of the sedimen- 
tary rocks, and in pursuing this course, they necessarily 
cut across the dykes of trap before alluded to as so fre- 
quently appearing between the strata, and conforming to 
the dip of the lower sedimentary rocks. 

That the veins under consideration belong to a single 
epoch, is inferred from the fact, that none have been noti- 
ced vnth other veins crossing them, as also for the reason 
that none have ever been noticed with dislocations, heaves 
or disturbance of any kind, save what may be referred to 
causes connected with their immediate origin. 

That these veins must be regarded in the strictest sense 
as true veins, cannot be doubted, and that their origin or 
source, over the extended district alluded to, has been the 
same, is inferred from the perfect identity of their mine- 
ral contents ; for a description of one of these true veins 
may be said to be essentially a description of the whole. 
Thus, while the mineral contents of the different portions 
of the same vein change as the rock traversed changes, 
the corresponding portions of different veins almost in- 
variably bear, a striking and close resemblance to each 
other. "^ ^ 

These veins, as has already been stated, where they tra- 
verse connected ranges of the trap, are regular in course 
and direction, but when they are connected with a single 
uplifted knob of that rock, they are irregular and can 
scarcely be defined, appearing, in the latter instance, rath- 



er as matter injected into the fissures of a shattered mass 
of rock, than as connected veins. 

The importance of carefully studying the relation which 
these veins bear to the rocks which they traverse, as also 
the relation which they bear to the numerous trap dykes, 
together with the few cotemporaneous veins noticed in the 
trap, is very much increased by the circumstance, that 
these veins are more or less connected with, or rather 
contain, metallic materials, which, it may be fairly inferred 
will hereafter become of very considerable practical im- 
portance. In fact, so far as we may be enabled to judge 
from the examinations already made in this district of coun- 
try, it is confidently believed that most, if not all the me- 
talliferous veins of the upper peninsula belong to veins 
of the epoch of those under consideration. It is true that 
native metals, more particularly copper, are sometimes 
found, in place, occupying the joints of natural septae of 
greenstone, but in these instances, the amount of metal is 
always comparatively small, and, with one or two ex- 
ceptions, I have invariably been able to establish some 
connection between the native metal occupying these joints 
and the termination of some metalliferous vein that tra- 
verses other portions of the rock not far distant, and it is 
believed that the metal filling these joints has invariably 
resulted from the action of causes' precisely analogous to 
those which have placed similar metals in the veins to 
which I have alluded. 

The earliest as well as all travellers, who have visited 
the district of country under consideration, have not failed 
to make frequent allusion to the loose masses of native 
copper that have been occasionally found scattered over 
it, nor has any one failed to allude to the large bowlder or 
loose mass of that metal upon the OaUyaa^^jjs^vxvs^Kt. ^^- 
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most invariably, the opinion has been expressed, from the 
frequent occurrence of these masses, that the metal must 
be abundant in the country. But, after all, the true sour- 
ces from which these masses had their origin, or the rela- 
tion which they held to the rocks of the district, would 
appear never to have been understood ; and all, or nearly 
all, that was known of their true relations, was left to 
conjecture. The result of this has been, that while some 
have excessively magnified every thing connected with a 
subject of which, in truth, nothing was known, another 
class, equally far from what is really true, have regarded 
these masses of native copper as bowlders transported 
from high northern latitudes.* 

As far back as 1831 and 1832, I had occasion to pass, 
no less than three times, along the south coast of Lake Su- 
perior, as also to ascend several of the important tributa- 
ries of that Lake, and during these years, I passed by three 
different routes, widely separated from each other, com- 
pletely across to the Mississippi river. It is true that these 
journeys, made through a complete wilderness, uninhabi- 
ted except by savages, were necessarily made under cir- 
cumstances that admitted of only very general obsers'a- 

* The N-ast area of countary over which the bowldert of native copper, 
from the district under consideration, (together with its westerly prolonga- 
tion,) have been transported, is worthy of remark. They are not of unfre- 
quent occurrence in the sand and gravel of the southern peninsula of Michi- 
gan, and since the commencement of the geological survey, many of these 
masses have been met, some of which weigh from seven to eight pounds. 
In the vicinity of Green Bay, a mass was disco\'cred, some ten years ago, 
which weighed 140 pounds, if my memory serves me correctly. Loose 
masses, of a similar character, have been met with in various other portions 
of Wisconsin, as also at various points in Illinois, Indiana and Ohio. In 
tliese cases, the occurrence of these masses of native copjier are no more 
indications of the existence of veins of the metal in the immediate \'icinity, 
than are the inunense numbers of primaiy bowlders scattered over the 
southern peninsula of Michigan, indications of the existence of primary rock 
in place, ifi the dittHct wfiere the^ are fpand. 



tions ; but the result of these previous examinations have 
proved of immense service to me, in aiding the labors of 
the past season. I allude to these journeys and examina- 
tions at this time, in order to show you the difficulties by 
v\rhich a full understanding of the subject under consider- 
ation is surrounded, for I became satisfied at that time, not 
only that the subject viras not understood by the mass of 
those who had traversed the country, but that even the 
natives of the country had no knowledge of the true 
sources from which the transported masses of copper had 
their origin. 

During the time of the examinations alluded to, a bare 
glimmer of light was thrown upon the subject by an exa- 
mination of some small masses of copper, found occupy- 
ing the joints of the greenstone; as also by the examina- 
tion of a single vein in the conglomerate, containing the 
ores of copper, which has since been found to be the ter- 
mination of a vein that is somewhat obscurely continued 
from the trap region. While these examinations were suf- 
ficient to enable me to draw the inference that the masses of 
native copper came chiefly, if not wholly, from the trap, and 
more rarely from those sedimentary rocks resting imme- 
diately upon it, it was supposed that this occurrence would 
follow the general law, and that it, together with the other 
ores of the metal, would occur in greatest abundance near 
the line of junction of this rock, with the overlaying sedi- 
mentary r-ocks. Nothing, or at least very little, was known 
of the true extent or range of the trap rocks, and the very 
great inaccuracies in the published maps of the country, 
rendered it almost impossible to apply even the data on 
hand to such piupose as to relieve the embarrassment. 

With a full knowledge of these difficulties, I determined, 
during the past season^ to endeavor to surmount thatsLla^i 



so far addiug to our geographical knowledge of tlie coast 
of the Lake and its immediate vicinity, as to enable me to 
place whatever geological observations of importance 
might be made, in such condition that the relations of the 
several parts might be understood. Having sufficiently 
accomplished this, I proceeded to a very minute examina- 
tion of the several rocks overlaying or resting against the 
trap, together with a determination of the thickness of the 
several members, and their rate of decrease or wedging 
to the east. With these data, I was enabled, by noting 
the dip of the rock upon the coast, to determine, with 
sufficient accuracy for the purposes to which the rule was 
to be applied, the line of junction between the trap and 
conglomerate rocks. This rule, when put in practice, ena- 
bled me to decide, with a very considerable degree of 
certainty, this line of junction, when the rocks were co- 
vered with a veiy considerable thickness of detrital mat- 
ter ; and when so covered, I was enabled, by traversing 
the coimtry, on the line of bearing of the upper rocks, the 
more readily to gain access to such points as would admit 
of examination. 

These observations soon showed me that this line of 
junction between the trap rock and the south edge of the 
conglomerate, instead of pursuing a course parallel to the 
coast, only continued its parallelism for a few miles wes- 
terly from the extremity of Keewenaw Point, after which, 
for a long distance, it recedes from the coast rapidly. These 
facts served to explain in part, why the subject of the ori- 
gin of the masses of copper had remained a mystery, for 
the country through which this line passes, is hardly ever 
passed over, even by the Indians, and probably large por- 
tions of it have never been passed over by the whites; but 
in addition to 1^i»y the obscure character of the metaHife- 



I m«s veinB i** suoh^ that tlieyL^HrouJd scarcely attrari the ob- 
I :servation tyt the traveller whose 3tt;e^ti<^n was aot caEe^l 
^^0^1 My of the richest oret^are 

^^o . . "^' o^' tbe puro mutttU thrti 

they would be the l»»t suapectecl to eontnin it in any ionn. 
That the connQctmn of these oie^ with the n-ohin'mmi^ 
rocks was uot untierstoad by tli<T English mining eoifipany, 
Tvhoiio attejitian was tunied to diie subject at an eurJy day* 
is to be infeiTod tVorn the ikct, thrit they commence^l their 
operutions at Miners' river, where the rock i& the upper oi 
grey sands^tone, which has tievBr beeti observed to contair* 
, ipfl iaegal veins ; and, also, oa Oi^toua^oti river, near die 
Bi|pidi of native copper , at wliich point a ^haft wa& cuin- 
Hienced and eanied al>oiit jWty feet through a reddish 
clftv, at which point the red jsaiidrock was re&chtjd. Now, 
although the metall^^rous veins soinetiines pua^ from the 
rrap arrows the red f^audstone, thtvic veins An tla^ red eiand- 
rock havo never beeu noticed to contain aiiy othei" ores 
than tho^6 of zimc and kon* uiileaa it be at the immeihatf 
point ivherc the vein urortsiiig tiomes m coola;ct with a dyke 
of trup» which eondition doas not eKist at tho point alln- 
ded to, on Ontonagon river, VV'^hat indications e*>nJd liavi- 
induced these Quixotic trialn at the points whore they 
were commencedj ib more tJaan I hav«b*'en abje to divine, 
atid aa might have bL*en *uitiripatod, llm aiteinptB reftulted 
in ii faihire to iin<l the ols 'ht. 

Having thuft, in a gen. nier, set forth tbi# obecu- 

rity by which the auhjoi:tof th^ true &onrc0 g£ the trans^ 
ported rattages ai' native copper haa \\mn surrounded, to- 
^ciher with son^e oi" flie rea«ouft which have served to 
prevent its Uein^ faiiiy undt^nsttMjd, 1 will iwjw proceefl 
to II general sketch of tfi ' IliJeroua veins of the dis- 

trict, so fkr a^ the aamo i vi (s.i&jas&\x\ia)^\ ^xv^x^^^'^'^^ 
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that our knowledge of them is still deficient in very many 
important particulars, which can only- be supplied by a 
careful and continued examination of the subject, ^vhich, 
in fact, can only be said to be but just commenced. 

I have had occasion to refer to the outer or northerly 
range of hills, or those from which the metalliferous veins 
may be said to spring, as being composed of trap rock, 
and lest what has been said may not be fairly understood, 
I will repeat, that the more southerly part of the range is 
uniformly composed of compact greenstone, under which 
head I not only include true greenstone, but also those 
forms of altered granulp gneiss and gneissoid granite, 
which sometimes are associated with it, while the outer or 
northerly portion of the same range is usually composed 
of an amygdaloidal form of trap. The cells of the amyg- 
daloid are usually filled with the different varieties of 
quartz, cornelian, chalcedony and agate, and sometimes, 
though more rarely, with native copper, or with calcare- 
ous spar, though they are sometimes entirely empty, con- 
stituting a perfect toadstone. 

The metalliferous veins cross this range of trap, usually 
very nearly at right angles to the prolongation of the hills, 
and are frequently continued in the same course, across 
the upper or sedimentary rocks, thus crossing the latter at 
an angle varying but little from their line of bearing. — 
While the continuity, of course, of the vein, may remain 
perfect in its complete passage from the greenstone across 
the several members of the conglomerate, mixed and red 
sandstone rocks, the character and mineral contents of the 
vein undergoes essential change, and not only does the 
vein appear to be influenced in its mineral contents, but 
also in its width, for, as a general rule, the width of the 
vein increases as we proceed northerly, or from the green- 



stone. Thus, a vein wWcli mity tippear of oniy ft few inches 
ill width* or aj a bareline iti the southc^rly <*r ^'eeiiitone 
pmtion of the range, increases in width rapidly ni it ap* 
proaeliee and p assess acrofls the amygdaloicl, and at or near 
the Hue of junction betwean t\m iim ygdaloid and the sedi- 
mentary rocks, it will frequently be immti to have sitttiined 
a thii^knessi. of several feet, while in its passage acroj^s the 
eedimentary roeks it is usually oithur 8till further iucj-oafi^d 
111 n idth, or beoomes uu hlended with the rock itHDli*, as to 
lender ic diHkuk Co define itK boundaries. 

Th«5*e iuolaUiferoua vcine, like those which occur undei 
similar rircumstiuice** in other portioiijs of tho globe ♦ do 
not continue miinterrupteilly of any giyen width, for prieat 
diiiancets, nor is their witlth increased regularly^ for thoy 
freiiuently ramify or bnun^h oW in strinprs, thsu jiursuo a 
coTirse gi?iierally iomewhat pai-mllel to the gonoml diroc- 
tiun of the main vein, and which eventually again unite 
with it. Sometime* these ramiiictitiim?^ or brruicbes de- 
siroy^ 08 it were, for a runsidcmbi© ijistarnt*, the whole 
but tliey at length ututw again, and the main vtfin is^ 
r their junction, as peifectly developed as befortj. 

WhDe traversing the moat compact, southerly portion 
nf the i^Tocn?<tom:i, tht^ veinH are most frequently made up 
uf a very compact and hnely grannlaieil geonstone, ^ome- 
timesi associated with ateatific minerals and ftUieato of iron, 
nndur which cir^ums^tanreH they usually arc do^titnte of 
imy oihur inotaJUc miijeralt but otcawiooally, insto^id of 
the matcriak above! mei>tionBd, rheir place ib supplied by 
native f op per, without veitiijtone or matrix, and UBually 
free from nearly all curthy irapuritiea^ hut jilmost in van* 
ably incruated with oxid, or carbonate of the met^. Tbos^k 
poi ' ' ' hi whitli 






tioned, are invariably thin^ rarely exceeding dbree or. four 
inches in thickness, and usually conBlderably less, and they 
are liable to very considerable variation in width, from the 
divergence caused by the vein traversing the joints rOf the 
rock, where these joints produce the same character of 
change as is produced by the ordinaiy ranjification of a 
vein. 

As these metalliferous veins traverse the northerly por- 
tion of the range, or approach the sedimentary rocks, they 
undergo a gradual change in width as well as in mineral 
character, and it has been noticed that where the amygda- 
loid is most largely developed, the vein, as a general rule, 
has not only a gieater width, but also has its mineral con- 
tents more perfectly developed; a circumstance which 
might fairly have been inferred from the fact tliat those 
j^oints where the amygdaloid occurs most largely, may 
be regarded to have been so many centres of intensity of 
action, at the time of the original uplift of the range, from 
which circumstance they would remain in a softened state, 
or in such condition as to admit of the more perfect for- 
mation of these cross veins for a longer space of time af- 
ter that condition had been passed at other points. 

In the outer or amygdaloid portion of the rock, the vein 
is almost invariably accompanied by a veinstone of quartz, 
involving all the varieties before mentioned, as associated 
with the trap rocks, which quartz, though occasionally it 
occurs massive, of several feet in width, usually appears 
in the shape of a series of irregular ramifying and branch- 
ing minor veins, that may be said to constitute the main 
vein. These subordinate veins of quartz, which may be 
stated as the true veinstone, vary from a mere line to se- 
veral inches in thickness, and in the aggregate they may 
}>e said to constitute from one-third to one-half the total 



ti(i<!kiiess of the vein, In their branciies and ramifieatioits, 
rbey aometimea include portions of the rock ^vhich they 
travGrse, at other times they embrace impeifectly formed 
stentite, with siHoate, carbon ate and red oxid of iron^* 
and occasionally, thougli more rarely, it i& associated with 
(larhonote of lime, usually asBuming the form of an opaque 
rhomhi<? spar. 

As the main vein traverses the conglomerate and over- 
iaying rorkg to, and including the red sandstone, the Be 
veins, a* a general rule, undergo still farther changes, for 
very soon af^er entering the conglomerate, the veinstone 
changes from its quiirtzose chai^eier, and is ma<]e up, 
eitlier wholly* of calcareous matter, mostly rhomb spar, 
f^r of this mineral, with oacasioual ramificationa of quartz. 
The whole usually includiiig, and sometimes inv<J8tinf^ 
fragments of the conglomerate or the pebbles of that rork, 
ftseparated 

As the vein li* continued still farther in the direction of 
iind into the red sandstone j these changes are still noticed, 
and eventually the vein is found to he composed either en* 
tirely or mostly of <■: i ' : , ^ipar, and eventually is*o com- 

pletely ia ibs metaliiJi : iracter lost, that it would ntit. 

If examined singly, be snspeeted to he any portion of a 
meiailiferous vein, 

Tiie metal lift^rous character of these veins is most 
largely developed almost directly at or near the line of 
junction of the trap and sedimentary rocks, and they rarely 
continue, wlthotit considerable change, for a greater dis- 
tance than one-fourth to one -third of a mile, on either »id*> 
of thtj line J though a few veins wore noticed in which, in 
the southerly or trap extension, llie character of the vein 
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continued for a distance of over a mile, nearly unchan- 
ged, while in its passage through the conglomerate, for 
half that distance, its character was also perfectly pre- 
served. 

The mineral character of thp veins is somewhat varied 
in those having different degrees of thickness, though it is 
difficult, if not impossible, to lay down any rule which 
would characterize this change. The different veins vary 
very gi'eatly in width, ranging from a mere line to 14 or 
15 feet, the greatest observed width of any single vein. 

In the descriptions of the veins given above, I only in- 
tend to include those which ire most perfectly developed ; 
for, in addition to these, there are also many which are im- 
perfectly formed and short, and in which many of the 
above characters are in part or entirely wanting. These 
latter are usually of little practical importance, and thus 
far have been comparatively little examined. 

Of the metallic minerals occurring in those portions of 
the true veins which traverse the trap rocks, together with 
that portion of the conglomerate immediately resting upon 
or •against nJie trap, by far the most important consists of 
the several ores of copper, with which iron occurs dis- 
seminated in the forms before described, and occasionally, 
though very rarely, native silver has been detected, asso- 
ciated in the same vein. After as minute an examination 
of the subject, as the circumstances will permit, I am led 
to the conclusion, that the only ores of the metallic mine- 
rals, occurring in those portions of the veins, which tra- 
verse the rocks last alluded to, which can reasonably be 
hoped to be turned to practical account, are those of cop- 
per. 

In these portions of the veins, the metal referred to, 
occurs very B-equendj in the form of native copper, with 
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wh id J are associated the red oxid, axure carboiiattr, grt^e^ 
carbotmte, anS more rarely what may be denominated 
copper lilack, anil still more raiely. pyrkous capper. 
Nme of these have been noticed in a ciyEjtaUiie foim. 

It must not be imagiiied tlmt these several mitjeralr* 
make up the whole or even any vtrry conaii^etable portion 
of lilt! entire length and breadth of the vein&» in which 
they occur, for they are diatribratod in bmicheSj, Atringis, 
and compat^tively narrow siTib-veins, in a manner precise- 
ly anabgons to that in which iheee oi-es are usually dis^ 
trihuted, in similar rocks, in other portions of the globe* 
Tlie qnartic veinstone, before described, has always m* 
ninch of the green tinge commntuciited by tbe eaibonati?? 
of copper, that it cannot fail to be detected ; but |hapi"e- 
**eiice of disBemiijatod native cop]ier, in this veinstone, 
would, at finst, hardly be eiw peeled, and it is not nntil a 
fresh frarture bei? been made* aud the mineral closely ex- 
jemined, that the numerous dark points and minute threads^ 
^re discovered to be copper tn a native slatQ. Laige 
portions <>f ihiii quartz veiDstone* (when the included 
metal tun scarcely he detected hx tbe ndted eye,) whep 
exfimined with a glasg, are found lo rontsin very dclicato 
threads of native copper^that traverpe the quartz in ^very 
po6silvl<? direction^ and so completely is thii* ifiLtter mine- 
ral bound together, thai it i^i liaetured with diffinuhy, and 
it^i toughness is very greaily iiiorea4i€Hi. 

The specific gravity of this veinstone is very consider- 
ahly nbove that of ordinary quart^jt, and nsuallyi the difi'er- 
erice is bo considerable, even in ihosc n^a^■s^e|* where the 
copper can ficarcely he detected by the naked eye, as to 
be apparent to even the ray si careless observr?t But in 
addition to this finely diasemimtted condidtiu of the iiaJLv^v 
copper in the Tcinat^Ji^*^ a V^ aX-^v^ <&s%em\T\MX«=.^'^'^»^^^ 



manner through the rocky matter embraced by the vein- 
stone and in the amygdaloid and conglomerate portions of 
the rocks, it sometimes extends, for a distance of from two 
to three feet into the rocky matter on either side of the 
veins, sometimes completely, or in part, filling the cells of 
the amygdaloid rock. 

The conditions above described refer to the main por- 
tions of the veins only, while there are other portions in 
which the copper appears to be concentrated in larger 
masses, constituting bunches and strings, and in which 
places the sides or walls of the veins are sometimes 
wholly made up of thin plates of native copper. In these 
portions of the metalliferous veins where the metal ap- 
pears, as it were, to be concentrated, it also occurs, much 
in the form before described, except that the masses of 
metal vary from the merest speck to that of several pounds 
weight. In opening one of these veins, at a concentrated 
point, the observer, unless he had previously examined 
other portions of the vein, would be led to erroneous con- 
clusionk as to its richness, a source of error which cannot 
be too strongly guarded against ; for while the vein, for 
a short distance, may be found to be exceedingly rich in 
mineral, the mineral in another portion of the vein may 
either wholly or in part disappear, a condition which is 
similar to that observed in those veins of copper that 
have been extensively worked and found to be most pro- 
ductive, on the continent of Europe and the island of 
Grreat Britain. 

The excess of native copper, (compared with the other 
ores,) which occurs, in these portions of the veins, is a pe- 
culiar feature, for it maybe said, in truth, that other ores 
are of rare occurrence. In those portions of the veins 
travening the trap, and where otheT ore* do occur, it is 



tJtjsu ally under such tircutnstancea as to favor ili€? pre- 
rtuniptiofi tliat their arigm i& chiefly from that wLicL \vm 
prGYmm]y in a native form ; for tte f^arlyotiates and oxids^ 
almost invariably appear either investing the native oop- 
pefi or mtimately a«80€iatQd whh it, though they some- 
limefl appear in distinct suWeins, Pyritona copper is 
an rare, in connection witli the trappean ]Hjrtions of tho 
veins, as Bcarcely to destsrre notice. 

1 have already stated that native silver, occnsiiiiiaUy, 
ilioilgh very rarely, occur&5 in the irappean portions ol' 
rhe^e veiiie, intimately associated wish ih© copper^ hut it 
I is i) J so mi nut cttiautitlei^ as to r^^nder it probahlc that it 
will not prove of H.ny practical imp oil a nee. Other mixod 

Lcom pound*! of this metal occur ^o rarely m scarcely to «}e- 
set've notice. 
Lcjaviog the trap rock, the character of these vein*, as 
I hey traverse the con glomerate, undergoes important 
changes ; for not only daes the vcinatone hecome gradual- 
pi changed^ from quai'tz to calcareons i!tpar, hut the amouni 
of native coppt^ dimintahes, and its place is either sup- 
plied wholly or in part by ores of zinc and calcareous spar, 
or wholly by this latter minerah There are, however, 
(ircasionai exceptions to i\m general rule< for occasionally 
1 the place of tJje native co|>per in the veins, in theli* pas- 
I ttiMQ^e througli the conf»lomerate, ie supplied hy a variety of 
t'omplex cuiiipfiiindt* of liie !*ame meiuh which (^ompoundH 
are of exceeding interest ; butthtt change would appear 
always to be intimately cormected with, or to hear Boin*? re- 
lation ro, th<^ dykos of trap which traverst? the conglomer- 
ate r « jck . Se v era! i nfl ta n ces^ of t h i s kti j d w i^r e 1 1 oticod upon 
the northerly &ide of Keewenaw Poii|t^ oitljer direcdy up- 
on or near to the ctmst^ .i^ also at several niher placci^ in 
the interior, westerly from Kcev?^\\u>*; '^weos.. "K^^^^xv^ 



which may without doubt be referred to as one of this 
character, (though in consequence of intervening bays and 
lakes between it and the ranges to the soath,its connection 
with the main range has not been seen,) will serve to illus- 
trate the character referred to. 

This vein, which reaches the immediate coast of the 
lake, upon the easterly cape of the bay known to the voya- 
gers as the Grande Marrais of Keewenaw Point,* ter- 
minates, so far as examinations can be made, in the coarse 
conglomerate rock. The coast of the lake, for many i^iles 
on either side, is made up of abrupt cliffs of a similar rock, 
as usual, being made up of coarse rolled pebbles of trap, 
chiefly cemented with calcareous matter, which is usually 
associated, more or less, with the red oxyd of iron. Im- 
mediately south of the coast, a heavy dyke of trap tra- 
verses the conglomerate, which dyke corresponds in posi- 
tion with the line of bearing and' dip of the conglomerate 
rock. 

The vein, which, at its termination upon the immediate 
coast of the lake, has an extreme vndth of ^bout 10 feet, 
may be traced, in the bed of the lake, in a direction north 
5° eas>t, for a distance of several rods, after which, in con- 
sequence of the depth of water, it is completely lost. This 
vein, at the point where it appeal's upon the coast, may be 
said to be in a concentrated state, or in a condition analo- 
gous to that before described, where the native copper 
occurs in the condition of bunches and strings, though the • 
condition in which the metallic minerals occur is essentially 
different from that in the trap ; for, instead of native cop- 
per, we have several mixed forms of the green and blue 
carbonates of copper and copper black, more or less inti- 

* Copper Harijor. 



lately as*ociatetl witli caJcareom ipar, and m the adjoin- 
Big rock, and in email ramifying veins, occasianai small 
pecks aud mas sea of native copper, weighing from 1 to 3 
ancea, occnr, but these are by no means abunxlant. No 
luarEz occjnrs as a veinstone, and none of the ores have 
B^n noticod in a crystaline form. 

It ha6 already been stated, that these rnie veins, in tra- 
versing the conglomerate, fretjuently almost lose tlieir 
liaraeter, and it becomes dilTicult to dchn*? t!jcir absohiie 
ridtlij or in other virordi?, it would appear ui* if^ at the rimo 
of the formation of tlie veins^ the conglomerate liad not 
sen perfectly ccmonted, the result of which woald be, 
|at the raioeral matter, which» under other circumatan- 
ces» would ronstirtite a perfect vein, would froquimtly ap- 
pear in only an imperfect one, or the mineral which would 
under other circumstimjQea, make up die vein itself, may 
have been Injccled hiterally thrgiigli the intersdces of the 
j-olled maases con?<iituirijg tho cTujgluniei'atc, in which case 
mineral would, in fact, take the place of the ordinaiy 
^rnont. thu* gim ply investing ih« pebbles of the con glom- 
erate* Xow, althoufrb iit the point under couHideration, 
^wide and remarkttblo distinct v^in ia developed, the 
[ick, for many feet ou either side, has the intersiiccB he- 
tvveen tlu^ pcliblc:^ filled wholly* or in part, widi vai'iou.'^ 
mixed and irregular foi'ras of the ores, accompanied by 
calcareous matter, as before stated, and with occassional 
rjpecks and suiall massetJ of native copper* 
, Thoae vf^ijis traversing the conglomerate take on a ainii- 
ir character, to a greater or loes extent, rather frotjuenily, 
but the place of tlie copper is more usually supplied by 
the eilic^uus oxyd, antl more rarely by the carbonate of 
ttCj whiirh compounds, sometimiis may be tieen forming 
perfect or partial cement to the roek^ for oaaiiUsex^^jicJsfe 



distances on either side of the main vein. These ores of 
zinc, like those of copper, are uniformly amorphous, and 
almost invariably more or less associated- with some fornfi 
of carbonate of lime, -with vvrhich they ma;f, under some 
circumstances, unless closely examined, be confounded. 

Although these copper and zinc ores occasionally ap- 
pear in considerable quantities, in those portions of the 
veins traversing the conglomerate, they usually embrace 
or simply incrust portions of the rocky matter ; or rather 
the rocky matter and those ores appear to be coarsely and 
mechanically mixed. These veins furnish beautiful cabi- 
net specimens of the blue and green carbonates of copper, 
and more rarely of pyritous copper, together ^vith the 
other varieties mentioned. 

Having already devoted a larger space to the conside- 
ration of these veins than had been intended, I will simply 
add, that in pursuing their course northerly, across the 
mixed rock and the red sandrock, their mineral character 
is nearly or quite lost, the veins as 'before stated, being 
made up either entirely of calcareous spar, or of that ma- 
terial containing very meagre ores or zinc. 

The district of country to which these veins have been 
referred, thus far, only comprises the ranges of hills south 
of Lake Superior, but veins of a very similar character, 
and of similar mineral contents, also occur upon Isle Roy- 
ale. The order and changes in the character of the veins 
upon Isle Roya^e is necessarily reversed, or in other words, 
the southerly point of the vein corresponds to that of the 
north point in the district south of Lake Superior. The 
mineral veins of Isle Royale have not been examined 
with sufficient care to enable me to determine with much 
certainty, their average width or value. Those examined 
were mostly narrow, the widest not exceeding eighteen 



iaehes? but in tliese the mtneral cdntente are essentially 
tlit5 same om in those ii|>oti the i^jjuth side of the lake. 

Native copper, in very thin j/ktes, was oc^caaionaUy do- 
ticedt occupy mg irreffularly the jointis of the compact 
greenstone of Isle Roynle, but mvnriably in cotnpara- 
lively small qnanritieH* It BhouM, however, he noticed nf 
Ifile Royale, that the veins, so far m examined^ are legs? 
ped'ectly developed in their paaaage acroas the couglome- 
rate, and tLat they very rjrely contain any traces of rinr. 

Upon liie north sihore oi' the Lake, no atrctition w«*i gi- 
% en to the subject of mmerai veina, but^ from the character 
of I he geology^ of that flistrict, it may be inferred thutthey 
mil aUo be found in ]>ovtion3 of it» and that, where they 
do occur, tbejt will be uniformly either dinectiy upon or 
not far from rln* roaiit of the Lake* 

In a/itlkion lo the rcg^tfiar veins already dea^ribed, iire- 
<^njlar veins fvequently occuT» trav^i^ing tb© v^rhole, or por* 
tiorts of tbe ontliers of trap, or those kn ob& which Tippeat 
to have l>een elevated singly i and^ altboogh these vtiins 
may, without doubt, lie feferred to the atime epock aa th^ 
regular veins before described, they nevci-tbtjless fpR- 
ijuently diil'er considerably in mineral couteutd. 

The limit-s of the present report will not permit a sepa* 
rate deecriptiou uf these suveml diMiiici trap knobg, I 
will, thereiVire, t-onhiie my remarkf< t^o that already refer- 
red to, aB occuiTing upon the south coa«tof Lake iSuperior, 
immediately north we>*f from iiiviere Du Mort» nnd whifh 
forms the promontory known ats Pi4.^squt? Mir. 

hi nearly all thoae pottione* of this knob, where the trap, 
conglomerate and sandstone, arc* exposed in such n. niiin- 
uer t\A to permit examinatiou, each of tlie rocka are ^gu 
Uj' be traverrted by iirnumerabb irregular ramv£^\\%^*e?asfe^ 
whicli io the landstoties o.te tTi^<\fi v\\> ^S. is^^a&sXiA^^ '^^^^^ 
1> 



^ calcareous matter ; but many of which, near the junction 
of the igneous and sedimentary rocks, are metalliferous, 
and this metalliferous character is more fully developed as 
the veins are extended into the trap rocks. 

The metalliferous portion of these veins, rarely exceed 
three to four inches in width, and they raiiify in such a 
manner that the mineral uniformly occupies situations simi- 
lar to bunches or strings, at the junction of the ramifica- 
tions. The minerals contained in the metalliferous por- 
tions of the veins, are sulphuret and carbonate of lead, 
earthy green carbonate of copper, pyritous iron, and more 
rarely, pyritous copper. Occasionally there is a quartzose, 
or mixed quartzose and calcareous veinstone ; but more 
usually the several metallic minerals are blei|ded.in abase 
of rocky matter. The sulphuret of lead is distributed in 
the form of small cubic crystals, while the other metallic 
minerals are usually distributed either in irregular masses, 
or investing portions of the rocky matter. These associ- 
ations are referred to, as showing the character which 
these irregular veins assume, rather than from any sup- 
posed value which they may possess for practical pur- 
poses. 

In addition to the minerals referred to, the trap of 
Presque Isle occasionally contains asbestus, common ser- 
pentine and imperfect agates ; the two former minerals 
usually occupying the narrow joints of the rock. 

Before referring to the economical considerations con- 
nected with the veins which have been described, I will 
briefly refer to another situation in which the ores of cop- 
per have been observed in intimate connection with the 
trap range of rocks. 

The southerly side, or greenstone portion of the trap 
range, appeaxB to have been elevated Vn tntdv ^matiner ad 
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I have caused but little diaturbcince to the sand rock lying 

twceu tfcat and the range of a imply altered rucks lying 
still farther to the south ; but wear to the jiuiction of the 

[idrock and greenstone, there is usually a red slate resl- 
Eig against ibe trap, and which may be said to fill up, in 
a meaaure, ihe irregularitiefl in the ranges of hills, Thi& 
Jilate, which la sometimes seen of 100 to 200 feet in thick- 
ness, though usually it appears as a mere band, is tra versed 
by irtegukr and imperfect veins, of what may be denomi- 
nated a femiginous steatite, containing placentiform nias- 
Hes of greasy and miJkish quartz, that sometimes contain 
more or less of the ores of copper. The earthy carliou- 
Ates of copper are also sometimes so intimately connected 
Stli these veins of steatitic matter, as at first to be acarcely 
recognised. More rarely, distinct, very thin v eina of green 
carbonate of copper occur, well churacterissed, in this 
red slate, though these veins are n^ver of any great lengtti* 
The red shale extends, more or lest^ perfectly^ along the 
whole length of the trap range, skirting rJiat range of hills 
upon the south I but I have wot yet been enabled to devote 
sufficient time to its examination to enable me to de- 
termine whether any portions of these veins can be regard- 
ed as of practical importance. The oxaminatiana which 
havt? been made ^ would lead me to look unfavorably upon 
these veins, and I regard them as having an origin com- 
pletely distinct from that of the veina which traverse tlie 
northerly escarpment of the trap rock. 

Having thus considered all the general circumstances 
under which the several avm of copper, asinc, lead, iron, 
manganese and silver have been noticed, in connection 
with the trap rock and the sedimentary rocks, immediately 
resting upon it, it becomes important to c<!kWi\A.^t\sjs^ ^»a. 
inferences may be drawti ?tom ^^a^ ^i-^-assiw^.^^*^^-^ 
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their occurrence in siXch quantities as to be of practical 
importance. I have already stated that so far as regai'ds 
the ores of lead, iron, manganese and silver, I am lead to 
conclude that at none of the points examined do they oc- 
cur in veins, or otherwise, sufl&ciently developed to war- 
rant favorable conclusions as to their existence in sufficient 
quantities to be made available, and from all that is now 
known of the country, I am led to infer that neither of 
thes^, unless it be iron, will be so found.* 

The examinations which have thus far been made of 
those portions of the veins containing ores of zinc, have 
not been extended sufficiently to enable me to detei-mioe 
^vith much satisfaction, their extent as a whole. At seve- 
ral points in the veins these ores are sufficiently abundant 
to admit of being profitably worked, but I would be un- 
willing, from an examination of a few points, to attempt 
to determine the character of the whole. 

In considering the practical value of the copper ores of 
the upper peninsula of Michigan, where we are as yet 
compelled to judge from our examination, of what may be 
said to be the simply superficial portions of the veins, we 
can arrive at no safe conclusions, except by comparison of 
the district with those districts similarly situated, which 
have been extensively worked in other portions of the 
globe. Comparisons of this character, to be really use- 
ful, must necessarily be sufficiently minute to enable us to 
understand the relations which the ores in the districts 
compared, bear to each other, in all respects, which cir- 
cumstances render it necessary that a degree of minute 
information should be at hand, that is not at all times to 



* These remarks are intended to apply directly to the trap region. Beds 
of bog iron ore occuvt east from Chocolate viver, which ^irobablyniuy at 
ifomc fatare day be profitably worked. 
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be obtaitied* As tho informatioTt on haiid, with r^^ct 
to tlie copper ami tlji veiiw of Ccmvvall, Euglauti, ia iBore 
minute thtin tbat of any mineral tl i strict known, T propo«4e, 
in order to avoid ronfusion, to confine my compamon to 
this distritit, simply, pri^inising that however closuly the 
I wo tlistricts may resemble each other in character, it does 
not follow, ais an axiora, that because the district wilh 
w hich we compare our own ha& boon largely and profita- 
bly proiUictire, that of Michigan must necessarily be sn 
tool fiir it will be seen, as the snbject its pursuetl^ that 
tlier«? aro not only several points in which it is impoasible 
with our pmsent knowledge of that of Mkhigtin, to in- 
^TJtut€ compariaotis^ but there are also some pointi on 
which tliero is a considerable de^ee of discrGpancy* 
The comparison inadtiited, in the main» is itjtended to 
er rather to the character and contentB of the mineral 
ins i»f the two dietnctP than to the g-eology, although 
hoioe fife neural reference becomes neccMary to the geology 
of the districts, to render the com pant* on perfect. The 
topography of the Corni^^h disirict bears a dose resem< 
hiance to that of Michigan, both districts being marked by 
their iiTc^idar and broken outline, and by the occuirence 
of more or less frequent^ nearly insulated knobs, rising to 
ii considerable height above the elevation of the generft) 
ranEjes. 

Ahhough the older rock of Cornwall or that Iroin whicli 
the tnetalliierouB veins of the dif^trict may he said to have 
their origin, U morediatincfJy granitic than that of theme- 
tnlliferoui* region upon Lake Superior, the elements of 
which tlie rocks are componed^ may be ret* anted as essen- 
tia ily bearing Ji vc^ry close resemblance; a i^semblance 
wbichp it iw concaived, would hav%i Ve«iti.^''^^»ssv^ "^5^^*^ 
hfid the graiutic rock& o^ Cott^vf^ \5ft«9Bw^^^ 
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action of secondary causes similar to those of the region 

under consideration. The rocks resting upon or against 
the granitic rocks. of Cornwall, consist of clay slates, 
hornblende rocks, &c., which bear little real analogy to the 
rocks resting directly upon the trap of Lake Superior, 
but it is conceived that the composition of these .upper 
rocks has little bearing upon the origin of the metalliferous 
veins, and may be regarded as in a measure unimportant ; 
and however much these rocks may differ, they are tra- 
versed alike by the metalliferous veins of the lower rocks 
in such a manner, that the close resemblance cannot be 
mistaken. 

It is a matter of history that the ores of tin have been, 
more or less, extensively raised in the mineral district of 
Cornwall, from the earliest settlement of the island of 
Great Britain, but the working of the veins of copper at 
an early day, does not appear to have been carried on %f> 
any very considerable extent. The great importance to 
which the produce of copper from the Cornish veins, (in 
a district which, compared with the mineral district of our 
own state, is of very small dimensions,) has ansen, will 
be shown from the accompanying table, which I have re- 
duced from the official returns, included in the several 
years, and which table, it will be seen, shows for a series 
of years, the average annual amount of copper produced 
from the ore, the average amount of which it sold, togeth- 
er with the amount per cent of copper contained in the 
ore, and the average value of the copper, per pound, at 
the smelting house. This table, which has been drawn 
with great care, from data that can scarcely lead to incor- 
rect results, will not only serve to show the large aggre- 
£^e amount of the metal produced, but it also shows, 
^«m the low average per cent of metttV coTv\«n»^\w ^<^ 



OTCfc, (ff wehad Tifp farther knowledge ifpon tlie siibjett) 
thai much capital mu8t be requiaTd for, and a large amoum 
of lat>OT apfiliod to iho ruising and smelt in g of tliesa ore&j 
?i €ircuii]fitant'0 whicli shoultl bo oarc^ully borue hi mind, 
in all that relateis to the RiineraJ dieiTit!t of Michigan, 

TuMc shomng the average annual protJuce of ike Copper 
mints of thu County qf Cornwall, England^ froTii 1771* 
tn 1822. 
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The geiieral resefmblaijco in tho mineral contents of the 
copper veins of CornymW and those of Michigan^ is for 
the jnost part very g^reat, though in botoo respects there is 
a f'oiisiflerable disctf^pancy. It should^ however, be re- 
marked, that aotne difikmky exists in comparing the. mine- 
ral vdns of Cornwall, where several of tbcni have been 
^vorked to tlepths varying from 1^000 to 1^500 feet, with 
tborte of Michigan, where the examinations are nearly £u^ 
perlkial. 

In tnaking these deep exeavafionSt not only in the county 
of Cornwall, but abo in the copper districtJS of Bohemia, 
Hutigary. Silesia, Transylvania, Saifioix'^, SsEj^A^^srofe ^^^o^ 
ymn$ In the iatter dismcti W^\\\^ Nseieo. «fc.^«^s^ ^^ 
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depth very considerably greater than those of Cornwall,) 
an immense mass of facts has been accmnulated, with re- 
spect to the general formation and mineral character of 
veins, or lodes of copper, which facts have led to an under- 
standing of many of the contingencies connected with its 
associations, so universal, that, when applied to this mine- 
ral, they may be regarded as general laws, that may fairly 
be inferred to govern, with more or less certainty, all those 
lodes or veins which have similar geological relations. 
Though a general consideration of those relations of the 
veins of other countries, may, perhaps, be regarded as 
somewhat foreign to the present report, I deem it more 
advisable to refer to these general laws in such a manner 
as to leave the reader to judge, by comparison, the condi- 
tion in which the ores of Michigan may be fairly inferred 
to occur, rather than to draw conclusions directly ; and, in 
so doing, it will also become necessary to refer to some of 
the characters of mineral veins, or lodes, in general. 

Veins are usually divided into two general orders, viz : 
" cotemporaneous veins, or those which were formed at the 
same time as the containing rock, and true veins, whose 
formation is supposed to be subsequent to that of the 
rocks which are contiguous to them." A true vein may be 
defined to be " the mineral contents of a vertical or in- 
clined fissure, nearly straight, and of indefinite length and 
depth."* The contents of a true vein, as a general rule, 
differ widely from the character of the rocks which it in- 
tersects, though this does not invariably hold good, and 
the vein also, as a general rule, has well defined walk. 

The contents of cotemporaneous veins, bear a mucli 
closer resemblance to the rocks which embrace them, and 

*Carae, on the mineral veim of ComwiKl. 



geiiei^a] rule, tBey aiie ahorler, more crooked, aitd less 
peHecdy JelmoJ than true %^eiBs, 

The metttlUferoiis vem& being «nmteiiieil uuder the li^ad 
iif true veins, it is to these tliEt the wholes of aiy remarks 
will Im diTvctod* 

JMotallic veins am tlie reposkories of most of th© metals 
exceptiiiG; irotj, tn?itigaiiese and d^rrjuie, which occur more 
ft^cjiiently find ahuiidanily in hetlis than in veins. The 
thickness of raetttlHc ymns vai-ies ffom a few inches to 
mnny faat, and the same vein also varies in tluckness In 
difterenr pari8 of its course, somtitimcs coutnictiutf lo h 
narrow Rtiing of ore, and ihenoxpmidingagtiin to awiddi 
of nianyfeat^ The tleposhes of metal in Ui a veins are a^ 
irrosrular as the widths of thera, and so inutb so as to ren- 
der the profits of mining proverbially uu certain. Ore m 
generally found to occupy ceilain pimiona of the veins 
only* difforing cuaMantly in extent, whether the longtii oi 
depth on the conrsc of tlie vein bo coincide red, or the por- 
tion of its width which is filled up by it. No veins occur 
which are regidarly impregnated with metal to any groat 
extent r and when ore is founds it is in what the miiien< 
aptly term bunches or shouts, or in interspersed grains and 
sningtf, which are more or lesB conuacted with, or embra- 
ced iti^ veinfitono, that, according to tlie rock which the 
vmns intersect^ will b© floor sp^ir, calcaj'oous &por, qiiarfz. 
&v. The unproductive parts of veine, even in the n*oaf 
profitable minefl, geucmlly far exceed in exteut the pro- 
ductive purtrt, but that mine is considered to be rich which 
has either frequent or extensive uboots of uro, and the 
jurrent art of the minor cuiii+bts in ivntrng and \vm ' '-e 

valuable accumulations of ihe metals, with na \\' !l* 

of labor anil expenso on the poorer ^lortioua CiC a-W: -v^^x^^ 
Bif possible* ** In th© mm^% oIl C orwxN;^:^,^^ ^^^^ '^^ '='=^^' 



per and tin commonly occur in detached masses, which are 
called bunches of ore; and the other parts of the vein, 
being unproductive, are called deads, ^^ 

The depth to which metallic veins descend is unknown, 
for we believe no instance has occurred of a considerable 
vein being vjorked out in depth, though it may sink too deep 
to render the operation of the miner profitable, or it may 
branch off ini a number of strings which are too much in- 
termixed with the roick to be worked to advantage.* Some 
veins appear to grow wider, while others contract as they 
descend. 

The superficial part of a vein generally contains the ore 
in a decomposing state, and it frequently happens that the 
ores in the upper and lower parts of a vein are different ; 
thus, " in Cornwall, blende or sulphuret of zinc often oc- 
cupies the uppermost part of the vein, to which succeeds 
tinstone, and at a greater depth, copper pyrites." When 
a metallic vein, in its descent, passes through different 
kinds of rock, it is frequently observed that the products 
of the vein vaiy in each bed, and when it passes through 
regularly stratified beds of the same rock, there are par- 
ticular strata in which the vein is always fo^nd most pro- 
ductive. This change in the productiveness of mineral 
veins is more particularly noticed at or near to the transition 
from unstratified to stratified rocks ; thus, granite, syenite 
and those rocks which have a graniti-form structure, are 
frequently noticed to contain metals at or near their junc- 
tion with stratified formations. On the other hand, the 
veins which traverse stratified rocks are, as a general law, 
more metalliferous near such junctions, thsui in other por- 
tions.t 

*Koenig. tLyett. 'NwiVw. 



Where a rock is crosaeii and penetrated by a great iium- 
ber of small veins in every flirection, tbe wbole mass is 
sometimcii worked as an ove^ and is called by the Grermans 
a ** fitockwgrke*" Where tbe ore h dksominated in par- 
ticles through the rock^ such rocks are also worked for the 
ore, when its exists in sufficient quanlity. 

As a general rule, those metals which are oxidable at 
ordinary temperatures, or which readily combine with 
sulpbar, tardy occfir in a jtietalUc Mtalt, but are usually 
found in camhination either with sulphur, oxygen or acids. 
The chief ore of copper raised from the mines of Ccfrn- 
vvall, is the yellow sulphuret, though the blue and green 
carhotjates and arseniate are more or less distributed ; na- 
tive copper and the oxida are also, though mom rarely* 
found. 

By a comparison of what has been said upon the char- 
acter and mineral contents of metallic veins in general, I 
rrust a jiiBt view of the i-eal condition in which the ores uf 
copper are invariably found, will have been convoyed, and 
that, by the aid of this, we will be enabled to examine, 
without undue expectations, those mineral veins which 
occur within the limitH of our owii slate* In tho main the 
resemblance between the character and contents of iho 
c^ppar veins of Cornwall and Michigan, so far as can he 
determined, is close; the veinstones, (with tho exception 
of fluor, which 1 Imve never observed in the latter,) art* 
essentially the same ; but in instituting tbiu comparison, it 
shoTtld bt» home in mind that the metallic veins of Ctjm- 
wall have been in progress of exploration for centnries, 
and that, shafts and galleries have boon carried to great 
deptb?4, while of those of Michigan, simply stiperfieial eat- 
aminatiom* have as yet been made, and these in a, -^rUAk^- 
ness country^ under citcv\Tust%t\<:je^ tv'v SWi >ax^is=*«^ * 
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rassment, and attended with the utmost excessive labor, 
privation and suffering. 

In respect to the character of the ores which occur in 
the two districts, there are important differences, for while 
pyritous copper is the most important workable ore, not 
only in the Cornish mines, but also in those of other por- 
tions of our globe, it is comparatively of rare occurrence 
in the mineral district of Upper Michigan ; for, as I have 
already mentioned, the mineral of the trappean^ portions 
of the veins in the latter district, is essentially made up of 
strings, specks and bunches of native copper, with which 
more or less of the oxids and carbonates are associated ; 
' while those portions of the veins traversing the conglom- 
erate are characterized by the occurrence of the oxids and 
carbonates, with occasional metallic and pyritous copper, 
or the places of all these are supplied by ores of zinc, 
associated with more or less calcareous matter. In the 
thin mineral veins of Presque Isle, pyritous copper is 
more abundant, where it is associated with sulphiu-et of 
lead, as before mentioned. 

The occurrence of this native copper in the veins, and 
the manner in which it is associated with the veinstones, 
in all respects coiTesponds with the ordinary association 
of the other forms of ores, in thoSe veins that have been 
extensively worked in other portigns of the globe ; but I 
confess that the preponderance of native to the other 
forms of copper, was regarded as an unfavorable indica- 
tion, at least until this had been found to be more or less 
universal with respect to all the veins. It should, however, 
be remarked, that in those portions of the veins where 
the quartz of the vein and the accompanying rock are 
very compact, the native form is much more common than 



itt tUOfle portions where the veinstOEe i 
rock aie more or loss cellular and soft. 

The worked copper veins oi Cornwall, are stateil by a 
Mr. Cftme, to avorago from throe to four feet in width* 
and to have a length ae yet undetermined* But few have 
h@en traced for a greater distance than from one to one 
and a half no lies, and hut one ha^i been traced for a dis- 
tance yf ihree miles. 

The veins which 1 have examined in the mineral dis- 
trict nf Michigan, exceed the average of those la«t men- 
tioned, but the imperfect examination a which have been 
made, render it difficult to determine this with certainty* 
1 have traced no one vein for a further distance than one 
mile, and usually for distances considerably leag. It web 
uot^ however, supposed that these veins terminated at the 
points where they were left, but the further examirmtitmB 
were abandoned at these points , in consequence of physt- 
cal difficulties connected with the present condition of the 
country. 

The native copper i& frequently free from all foreign 
matter, and is as completely malleable as the most perfect 
ed copper, but it more usually contains disseminated 
deles of earthy minerals^ chiefly quartz, I have not 

en able to detect the alloy of any other metalp in a sin- 
gle instance. 

The fatigues and exposm*es of llie past season, liave $o 
I'ar impaired my health, ihati as yet, i hnve been unable to 
analyze as carefully, as cuuld have been wished, the seve- 
ral ores fumiBhed by the minei-al veins of the upper pen- 
insula, hut sufficient has been done lu show satisiactorily 
that the copper ores are not *july of superior qualityj but 
also that their associations are such a& to rendeiE ikR:^^^'**^ 
reduced. Of those w\uc\i \mv^\>eiCiTv ^^^XEi\^^^. ^^"^^"^^^^ 
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nearly the whole, (and not including the native copper,) 
the per cent of pure metal, ranges from 9 .5 to 51 . 72, and 
the average may be stated at 21 . 10. Associated with 
some of these ores, I have detected a metal, the character of 
which remains, as yet, undetermined. 

Were the analysis of the several ores of copper suffi- 
ciently perfected, I should deem it unnecessary to lay them 
before you at this time, for with what is now known of the 
district, it is conceived, the result would lead to erroneous 
rather than correct conclusions. The analysis of separate 
masses of ore, no matter how much care may be taken to 
select the poor as well as the richer ores, for the examina- 
tions, will be usually, far from giving the average per 
cent of what would be the product when reduced to prac- 
tice. I have, in order to arrive at safe conclusions, not 
only analyzed, but also assayed many of them, but when 
we come to consider what constitutes the true value of a 
vein of copper ore, we will perceive why it is tmsafe to 
judge of the whole by the analysis of small portions. 

By reference to the previous statistical table of the pro- 
duct of the copper mines of Cornwall, it will be seen, 
that the average produce of the ores since 1771, has 
never exceeded 12 per cent of the metal, and that, from 
1818 to 1822, it was only 8 . 2. This shows the aggregate, 
and it was well known that while many of the productive 
veins are considerably below this, the largest average per 
cent of any single vein, in that district, it is believed, has 
never been over 20 per cent, and it should be borne in mind 
that this average is taken after the ores have been carefully 
freed from all the rocky and other impurities, which can 
be separated by breaking and picking. 

The value of a vein may be said to depend upon tho 
abundance of the ore, and the ease ViXh vjVxiOsi \\- caxv 




raised and smelted, rather than upc^p its pui-ity or ricb- 
ness. Upon this pointi with respect to our pww mineral 
region, pubhc opinion would perliaps be more in error 
dian upon auy other, and most cerrainly we cou!d hardly 
look for a mineral diatricc whero the cjiaracter of the 
ores were more liable to disseminate and keep alive imch 
ei'rorSi The occurrouco of masses of native metaJ, either 
tr&nsporred or in place, are liable to excite, with thvise 
who have not i"cflecred upon the eubject, expectationi* 
which can never be realized, for while, in tnith, the fottner 
show nnrUui#? Lut iheir own bare existence, the latter may 
\m, a* if* fcetiiiently th^ caji^ aiiiij4y J-*^*^^***^^**^ *n««M*e9, 
perfectly separated from all other minerals* or they mtty 
be eissociated in a vein where 0vc*ry conipariaon would 
lead to unfavorable conciasions, as to the existteiice of 
copper^ in any eousiderable quantities. I havefrec|iient- 
ly; noticed voiy ciJnsiderahle masse© of native copper, 
occupyiiig the joints at compact greenstone, under &uch 
eireumstanced as I coDceivei might readily excite in many 
mii - '" - rioni^, but a little refle<;tioti would aat- 

ifiiv ■ ia ab«erv<^r of the iiaelessntss of ex* 

ploring these joints, under the expectation or hope of 
finding ihem a valuable reposiioiy of the motaL Again* 
not only native, but also the otlier ores of copper occur 
iu veins, either so narrow as to rendei* it usele&a to pur«a0 
them, or m nisociated as to render it probable that ex- 
ploration would not he- attended with sut'cese* t 

While I am fully satisfied that the niinemi distnct of 
our stale will prove a source of eventual and steadily in- 
creaaitiia^ weahh to ourpcopk% I cannot fail to havt; before 
me the fear that it may prove the ruin of hundi^da of ad- 
ventureci, who will visit it with expectations never to be 
realized. The tJ'ue reaources have aa '^<^\!ft^^sBt\8Q5^^^5^J^^^ 



examined or develofped, and even under the most favora- 
ble circumstances, we cannot expect t6 see this done but by 
the most judicious and economical expenditure of capital, 
at those points where the prospects of success are most 
favorable. It has been said of the Cornish district, in re- 
spect to the supposed large aggregate profits, that " a fair 
estimate of the expenditure and the return from all the 
mines that have been working for the last twenty or thirty 
years, if the necessary docutnents could be obtained from 
those who are interested in withholding them, would dis- 
pel the delusion which prevails on this ivib j ^jvt, oo-^^ aa 
check that ruixkoub opimt of gftnil^ling ftdventure which 
has been productive of so much tttisery.*** And if these 
remarks will apply to ia comparatively small district, which 
has been explored and extensively worked for centuries, 
with how much more force must they apply to the mineral 
district of our own state. I would by no means desire to 
throw obstacles in the way of thos€^ who might wish to en- 
gage in the business of mining this offe, at such time as our 
government may see fit to permit it, but I would simply 
caution tbose persons who would engage in this business 
in the hope of accumulating wealth suddenly and without 
patient industry and capital, to look closely before the step 
is taken, which will most certainly end in disappointment 
and ruin. 

The extreme length of what I have denominated the 
mineral district, (within the limits of Midhigan,) may be 
estimated at a fraction over 135 miles, and it has a width 
varying from one to six miles; but it must not be imagined 
that mineral veins occur equally through all portions of it, 
for sometimes, for many miles together, none have been 

* Hawkins on the tin of Cornwall. 




mmced, mid the situation of the country is 3iioli as . 
^|m it probaJjie they never will be. The ran^^c and coiinie 
i>f the mineral district hajs been so far d«tined as to render 
it oimecossat^y to say mom iipoo this suhjeci: to oKabK- 
Mich poriiojis as may wink to examine, to jiuss directh 
along i|ji complete length* 

1 have tlias far omitted to a-ihido partictilarly tu the Isarge 
matis of nMi<vo copper, which iia« been so long known tiJ 
estiKC m the bed of Ootonaffon. river, leat, perhapi, this 
iftnlated mase might he confounded with tiie products 
of rbo vobia jof tiie minoral district. That this mass hab 
once orcopied njdacc in some of tliese veins m qoile cer* 
tubi, bttt it h iiuw perfectly eeparatod from its original con- 
nection, and appe4irs *arop1y a& a loose transported bowl- 
der* 

The attemiodi of the aarliesi traveUei's was calksd to 
iMa mstEB iif motailiii copper by the natK-flS of ih& couLPtry. 
and it haa Weu ropt^atCHliy described by thosf? who bavc 
vi&ited it, Thomaas tiow lies in ihe bed of the weaterh 
fork of the Oiitonagon river, at a distance ivbich m%y bo ee* 
til i\ mtJes, by tlie stream, from ite moutlr 

'i' v^r of the country is such, that it i* bnt 

raiieiy risited ; in proof oi' whidi I may state, tbat upon 
tuy visit toil, dii V ' ■ r ^ ;■ ' V ' i>^_ 

whero I bad leJ; 

ttii?e,aiui even a mm* of the copper, which at that tiwie 

beun partially ileiaehed, hut which, for the want ot' 

lent iniplem<^nifi, 1 waa compelled to abandon, wa» 

foiindt after thai iutorval, in procia^^ly the »atu6 stiuatic^ 

IB wbieb it had been let\* 

The copper m this bowlder, is aseociated with rocky 
matter^ whicb, in all respects, resembles that asaociatod 
witb that metal in some portioi^ ^ 'is^ >i w^ \sfe5sKs\,^ ^b*- 



scribed, the rocky matter being bound together by innu- 
merable strings of metal ; but a very considerable portion 
of the whole is copper, in a state of purity. The weight 
of copper is estimated at from three to four tons.* 

While the mass of native copper upon Ontonagon river 
cannot fail to excite much interest, from its great size and 
purity, it must be borne in mind, that it is a perfectly iso- 
lated mass, having no connection whatever with any other, 
nor does the character of the country lead to the inference - 
that veins of the metal occur in the immediate vicinity, 
though, as before stated, the mineral district crosses the 
country at a distance of but a few miles. 

The occurrence of cornelian, chalcedony, agate and ame- 
thystine quartz, in the amygdaloidal portion of the trap, 
has already been noticed, and these minerals are consi- 
derably abundant. They frequently possess very great 
beauty and perfection, and when ground and polished, 
they may be used for all the purposes to which those mine- 
rals are usually applied. 

By the act admitting Michigan as a state into the con- 
federacy, and in which her boundaries are defined, it does 
not appear to have been the intention to include within 
her limits any portion of territory lying upon the north 
shore of Lake Superior, but in consequence of the pecu- 
liar shape of the coast at that point where the national 
boundary line " last touches Lake Superior," at the mouth 
of Pigeon river, a direct line to the mouth of Montreal 
river, if followed literally, would throw within the state 
of Michigan, several small rocky islands, together with a 
few miles of the south cape of Pigeon bay, situate upon 

* This mass of copper was rcmov^ by Julius Eldrcd, and after consider- 
able masses had been cut from it, was weighed in New York, November, 
J843, aad /band to weigh 3708 poiiiidi, net avoirdupois. 



the north coast. This boundaiy leaves in Wiscousm tiie 
whole of the Apostles* group of i,'!lanils, neai' to the Boutii 
cosit, whik^ it incJudes within Michigan* Me Hoy ale^ situ- 
ate near to the north coast pf the Lake* 

Isle Roy ale is a little less than on Island of rock, rising 
abruptly frora the lowest depth of the Lake, in irregular 
biJk. to a height varying irom IQO to 450 feet above the 
level of the Lake, The island has a length of a tVactiott 
over 4-> milea from noriheaat to soutlm^est, arid a breadtij 
varying from 3 1-2 to B miloa. The inuBt lioitherly point 
uf the island is very nearly in latitude 48^ 12^ SO'' north, 
and tbe parallel of longitude 89^ west from GTeeinvit^h, 
crosses i\m island a little east from its centre* Its nearest 
approach to the main land is near its tjorth westerly end-, 
where it is separated from a point of the north coast, a 
few miles east from Pigeon river, by a distance of a frac* 
tion less tJian thirteen miles, I^le Boyab is sepm^ated 
from Kcewenaw point, of the &i>uth coast, hy n distance 
of tbrty4bur miles, and tiie elevatod hilb of this point may 
be distinctly seen from Isle Roy ale, when the atmosphere 
li^ clear* 

Nearly the wliolo of the northwesterly side of Isle 
Hoyale is a coniinuoua, elevated, rocky cliff, which will 
scarcely admit of a landing ; but the southeasterly side, 
together with the ensltTly and westerly ends, are deeply 
indented with Vmys, which form secure Harbors, The 
northctisierly end is made up of a series of elevated, rocky 
spit^, with intervening bays* These spits of rock continue 
for a length varying from lefi totwelvo miles, with a width 
scarcely exceeding half a mile, and altogether, they may 
nor inaptly be compared to the hand with the fingers half 
spread. The bays have a suHiclent depth of water to ad- 



mit vessels of the largest class to enter nearly cme-third 
the whole length of the island. 

Much of Isle Royale is absolutely destitute of soil, and 
the island has a most desolate appearance ; hut notwith- 
standing this, it is of immense value for its fisheries, which 
are yet scarcely appreciated. 

Though not within the limits of our state, I will briefly 
refer to the general character of a portion of the country 
west from Pigeon river, on the north coast. That district 
of country upon the immediate coast, extending from our 
national boundary, at Pigeon river, to Fond du Lac, is 
more decidedly and abruptly mountainous than any por- 
tion of the south coast of the lake. The hills rise in 
broad and somewhat knobby steppes or plateaus, to 
heights varying from 400 to 1,200 feet above the lake, 
and the summits of these hills are usually not farther in- 
Isuad than from ten to twenty miles. The rocks of the 
hills are very frequently bare over considerable areas, and . 
the valleys containing arable soil, are few and very nar- 
row. 

The route of the fur trade to the northwest, via Rainy 
Lakes, Lake of the Woods, and Lake Winnipec, was 
formerly wholly canied on by passing over these hills, 
from a point a few miles west fnom the mouth ^f Pigeon 
river. The traU or portage path passes over a low por- 
tion of the range, and finally falls upon Pigeon river, 
which is ascended to its source, £rom which, by a aeries of 
portages, the sources of 1^ sti^eams flowing northwester- 
ly are reached. The hilly portion of the country, though' 
of exceeding interest in a geological point of view, i$ the 
most desolate that could be conceived. 



STANAHD'S ROCK, 
Tas discovered by Capt. Charles C. Stauard, at four 
^dock, P, M. Au^3t S6, 1835. 

** The course to this rock from the east end or point of 
Manitou Island, is twenty-seven miles S. E» haJf E., and 
frum.Poiiil Abbaye, forty-five miles E, by K* 3*4 N^ !at* 
47^ 8' Dorth, long. 87° 24' west from Greenwich. 

•• On both of tny visits to the rock, the sea wa& too rough 
to allow me to land on it, but from the iriast bead of the 
vessel, it appeared to be about twelve or thirteen feel 
long, by five or six feet broad, and rising above the sur- 
tai-e tibont three feet. On the south, soutljeast, east and 
nOTtbeahl sidofl> t%i^ water is deep. On the west, Houlh- 
west, and northwest sides, the water ia quiio F^hoal for 
tfoiiio distance out; and from the rock about N. K* W, 
nms a reef to the distance of about eighty or ninety rods, 

" The composition of the rot^k is the sanie as the trap 
of Point Xeewenaw* This I leam from Mn Mentlenhall, 
1 also iaw a piece of the rock brougbt away by ooc of 
the sailors of the AJgoncjuin.*' — Cajpt. B, A. Slanard, 



• ' • ■"■ ■ GULOSSARY;' '■ •- 

INCLUDINQ THE TECHNICAL Tl^MS USED IN THIS WpRK. 

, AUuvi^. in; \4iluvium^ . Aec^nt • deposites of iearth, ft^dv 
gravel}; mud, stonesi p^U fi^^. banks^ shelji marl, dri^ 
sand, Scc^ resulting from causes ppw in action. This term 
i9.g^QEaUy applied to those d^K«it|$B in which water is the 
p^ndpal agent. ^ ;.■: .■■■ ,-.... 

. .Amaryfk(ms.^ Bodies dey oid; of regiularform,: 

4Mfgdaloul„ A trap rock .which is porous and sppngy^ 
with roimded jQavitiea scattered thrx)tighout Us >^4m»«* 
AgSrtes and simp W miperalg yare ofte n- ^nn t« itif >d in these 
cavities*. ;.. ■. ...,.,.., 

Anticliinal, . . An anticlinal . ridg^ , , or ; a^ is where the 
s^ata along « line dip Cjootrariwig^ like the sidoft pf ijbite 
roof of a house. ' .. : ii . : • : 1 •' 

Arenace&us, 'Sftiidy i'i' 

ArgUlaceom, ^Clayey. 

Augite, A simple minera). of.vafpable ,colpr, fi*oip 
black through green and gray to white. It is a constitu- 
ent of many volcanic and trappean rocks, and is also 
found in some of the granitic rocks. 

Basalt, One of ^he common trap rocks. It is compo- 
sed of augite and feldspar, is hard, compact, and dark 
green or black, and has often a regular columnar form. 
The Palisades of the Hudson show the columnar aspect 
of trap rocks. The giant's causeway is cited as an ex- 
ample of basaltic rocks, and the columnar structure is 
there very strikingly displayed. 

Blende, Sulphate of zinc. A common shining zinc 
ore. 

Bluffs, High banks of earth or rock with a steep front. 



it*?f W i^ '^et^Vj applied to tigfa Mtrli^'^ 
bouiniarica of a nver or nvev alkvfons. 

Bog Inm Orc^ Ochre. A V&riety of ore of iron which 
has be<-n ilepusited by wtiten Chiefly m low, -wet ^routid, 

Bntnjoiflak Re^emblmg a bunch of ^ap^s in form. 

EtmMers. Errartie gnmp. Jji^t roci:*, Rociks which 
have been irati a ported from a distance, and more or less 
rotmded by attrinon or the Motion of the weather. They 
lie upon the enrface ot* loose in the soO, j^eneraUy differ 
from the unaerlyini^rockm the neighborhood. 

BrtTim. A rock romposed of angidar fi-agnients (de- 
mented together by lime iind crther snbatafices. 

Cftiearcfmn roek^t. A term gynonymoMs with limestone, 

Cah-aref}f/.f span Crystalized carbonate of lime. 
•**^(I\rr&?«rtfe.t. Chemical compounds containing trntbon- 
ic ; V ' ' ■ I'd of oxygen and carbon, 

, cited with iron. 

Chert, A fliliceoua mineral^ approaching to chalcedo- 

nv " ^ " . ine. It is n&unlly foinid in limestone. 

L! re en scaly TOinCTal, slightly unctions, 

CMnrifs itlaie, Skte containing thlorite. 

Clinkifant, A slaty fcMspathic or basaltic rock, which 
is jsonorons when atrucTt. 

Clmvage. Tho separation of the laminae of rocks and 
minera}* in certain constant directions. They are not al- 
ways patiitlel to tho planes of strati ficati on, but are often 
mist Ilk en ftn- them. 

CaHfhrmtiMe, Wljcn strata are arranged parallel with 
etch other, like the leaves of a book, they are said lo be 
conformable* Other stn*ata lying across tlio edepe^ of These 
maybe c^nForinable among themselves, but micmijormahh' 
10 th6 firs*'* set of strata. ^ 
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of rounded maBsea, pebbles and gravel cemented together 
by a siliceous, calcareous, or argillaceous cement. 

Cretaceous. Belonging to the chalk formation. 

Crop out and out crop» Terms employed by geologists 
and mining engineers, to express the emergence of rock, 
in place, on the surface of the earth at the locality where 
it is said to crop out. 

Crystaline. An assemblage of imperfectly defined crys- 
tals, like loaf sugar and common white marble. 

Dykes, A kind of vein interi|ecting the* strata, and 
usually filled with some unstratifiad igneous rock, such as 
granite, trap or lava. These materials are supposed to 
have been injected in a melted state into great rents or 
fissures in the rocks. 

Diluvium or DUuvion. Deposites of bowlders, pebbles 
and gravel, which many geologists have supposed were 
produced by a diluvial wave or deluge sweeping over the 
surface of the earth. 

Dip. Where strata are not horizontal, the direction in 
which their planes sink or plunge, is called the direction 
of the dip, and the angle of inclination, the angle of dip. 

Dolomite. A magnesian limestone belonging to the pri- 
mary class. It is usually granular in its structure, and of a 
friable texture. 

Embottchure, From the French, signifying mouth or 
entrance, (of a river.) 

Eocene. The strata deposited during the oldest of the 
tertiary epochs, as, for example, the Paris basin. 

Estuaries. Inlets of sea into the land. The tides and 
fresh water streams mingle and flow into them. They in- 
clude not only the portion of the sea adjacent to the 
mouths of rivers, but extend to the limit of tide water on 
these streams. 



Ffiul^* A dislocation of strata, at which ilie layers on 
ow© Aide of a dyke or fisaiire have slid past the correspon- 
ding ^nm oa the other, Tkme dislooaiions are often ac* 
compaiiied hy a dyke. They vary from a few lines to 
fifveiTil him died feeL 

Fdd^vptir. One of the simple mitierals^ and rm^t t*> 
quarts, cino of the most abundant in nature. 

Fvrnigmum, Cotttaiuiug iron, 

Qtth'itii. An lire fd' lend <:iitTi|K>iri! tif Ic'hI and sid- 
phur* 

Garnet. A aim pic iniiiaiiLl^ whirh i^ uduiLlly red in id 
crystalized* It is abuodatit in moat primitive rocka, 

QMetM, A gtratified prijuaay rock, compoead of the 
aamo materials as gr3.nite> but the luica is distributed In 
parallel layers, wliich will give it a striped aspect* 

Geode, Gt^odijeram, Geodea are small cavitiejs m rock 
gene rally lined with t^uartzugo or calcLc vf+ials, 

&(>/?^//i*tYi/ GWcf^?/ refersto the ap|i rtf Geolt** 

gical facts and obsen'atjQns to the usetnl purposes uf civi- 
lised life* 

Gramle^ An unstralified roc^c, composed get^eraUy of 
quarta:^ feldapar and mica, and it is usually associaCed with 
the oldest of the it ratified rm:ka. 

Gratfwa€ki\ Grauwacke, A group of strata in the 
trauaitioo rocks; but the term has been so indehnitely ap- 
plied, that other namea will prohably bo stdjstiiuted. 

Gmemtom. A trap rock compostsd of honiblcndo and 
feldspar. 

Gi-iL A coarse-grained sandstone. 

Hormhlmde, A mineral of a dark green or black cplorj 
and which h a constituent part of greenstone. 

MofnJit&Jie* A siliceous mitierai, approaching f*'* ^li'^i" bi 
its character, 

8 



In siiUf In place. In their original position where they 
were formed. 

hammae. The thin layers into which strata are divi- 
ded, but to which they are not always parallel. 

Itine of hearings is the direction of the intersection of 
the planes of the strata with the plane of the horizon. 

Linear survey, A plan of surveying adopted by the 
United States government, by which the public lands are 
divided into rectangles, by straight lines. 

Loam, A mixture of sand and clay. 

Magnetic Meridiem, A great circle passing through or 
by the magnetic poles of the earth ; to which the compass 
needle, if not otherwise hindered, conforms itself This 
" line of no variation," is not stationary, but shifts east- 
ward or westward of the true meridian, during, a term of 
years. 

Mural Escarpment, A rocky cliff vrith a face nearly 
vertical like a wall. 

MammiUary, A surface studded with smooth small 
segments of spheres like the swell of the breasts. 

Matrix, The mineral mass in which a simple mineral is 
imbeded, is called its Tnatrix or gangtie. 

Mechanical origin, Rocks of. Rocks composed of sand, 
pebbles or fragments, are so called, to distinguish them 
from those of a uniform crystaline texture, which are of 
chemical origin. 

Metamorphic Rocks, Stratified division of primary 
rocks, such, as gneiss, mica slate, hornblende slate, quartz 
rock, &c., and which may probably be regained as altered 
sedimentary rocks. 

Metalliferofis, Containing metals or metallic ores. 

Mica, A simple mineral, having a shining silvery sur- 
face^ and capable of being split into very thin elastic 




Qv ficalea. The brilliam scales in granite and imeisa 

' Micaceous, In part composed of scales of mica. 

3Ika Slate. One of tbe stratified rocks bolauging to 
tlie primary c]a$a. It is generally fissile, and is character- 
ized by being cx^mpoBed of mica and quartz, of which the 
former either predominateSj or i& deposited in layers, so 
that its flat surfaees give it the appeamnce of predomina- 
tiug. 

Naiw Mctah, Those portions of metala fomid in 
nature in a metallic, or uncombined state, are called na- 
tive- 

New Red Sandstone, " A series of sandy and argilla- 
ceous, and often calcareous strata^ the prevailing color of 
which is brick*red, but contaitiing portions which are 
gieenish grey. These occur often in spots tmd felripes^ &u 
that the series has aoraetinies been called the variegated 
Barjtlitone. The European, so called, hea in a geological 
position immediately above the coal measures/* 

Noduh. A rounded, irregular shaped lump or inaae. 

Ockrc, See bog iron. 

^Old Red Smidstmi\ '*A stratified rock, belonging to 
the carboniferous group of Europe/" 

Out<.r{}p^ See Crop out> 

Oxid, A comhiuation of oxygen with another body- 
The term is usually iiuiited to such combinadosus as do 
not present active acid or alkaline properties. 

Parphpy* A tenn applied to every species of m»stra- 
lihed rgch. iu which detached crystals of feldspar are dif* 
iiised thi'oucrli El compacf basi- nf fiilitir mineral composi- 
tion. 

primatij roch. Those rocks %vluch lio below all ilj© 
stratified roi:ks and exhibit jao mark^ oC e/ediB3iSK^^»^ v»^- 
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gin. They contain no fossils^ and are the oldest rocks 
known. Granite, hornblende/ quartz and some slates be- 
long to this division. 

Fudding Stone, See Conglomerate. 

Pyrites. A mineral, composed of sulphur and iron. 
It is usually of a brass yellow, brilliant, often crystalized, 
and frequently mistaken for gold. 

Quartz, A simple miiieral, composed of silex. Rock 
crystal is an example of this mineral. 

Rock, All mineral beds, whether of sand, clay, or firm- 
ly aggregated masses, are called rocks. 

Sandstone. A rock composed of aggregated grains of 
sand. 

Schist, Slate. 

Seams. " Thin layers which separate strata of greater 
magnitude." 

Sedimentary rocks, AH those which have been formed 
by their materials having been thrown down from a state 
of suspension or solution in water. 

Septaria, Flattened balls of stone, which have been 
more or less cracked in different directions, and cemented 
together by mineral matter which fills the fissures. 

Serpentine. A rock composed principally of hydrated 
silicate of magnesia. It is generally an unstratified rock. 

Shale. An indurated clay, which is very fissile. 

Shingle. The loose water-worn gravel and pebbles on 
shores and coast. 

Silex. The name of one of the pure earths which is 
the base of fiint quartz, and most sands and sandstones. 

Silicious. Containing silex. 

Simple Minerals — Are composed of a single mineral 
substance. Rocks are genersdly aggregates of several 
jsimple ihineralB cemented together. 



iSiafe, A rock dividing into thin layers. 

Strallficatimi. An arrangement of rocks in strata* 

Strata. LayarB of rock parallel to each other* 

Stratum. A layer of I'ocki* ; one of ih© strata* 

Strike, The direction in which the edges of strata crop 
out. It is ByinrnvTOOiis with Iltte of hearivg. 

Si/tmie and Skmte, A granite rcx^k, in which hornhlende 
replaces the micap 

St/ndina! Ime and S^^Iina/ axis. Wlien the strata dip 
downward^ in opposite directions, like the sides of a gut- 
ter. 

TmmUton Rockx. A series of rocks which lie lielow 
the secondary and next above the primary, and are so 
called he cause tliey leem to have he en formed at u period 
when the eaith was passing from an uninhahited to a 
halntable condition. They contain numbers of charac- 
teristic fossils* 

Trtijt — Trappean Rot-ks. A nci en t v olcani c ro cks^ com • 
posed of feltUpar, hornblende and augite* Basalt, green- 
stone^ amygdaloid and doloniitCi are trap rocks, 

Tuf or Tufa, ** An Italian name for a volcanic rock 
of an earthy texture." 

Umonformahlt. See conforniable. 

Vdns, Cracks and fissuies in rocks filled with atony or 
metallic matter. Most of the ores are obtained from me- 
tallic veins. 

Veinstmiu That mmeral matter wilh which the ores **r 
metallic contentii of a vein are aaaociated. 



COA"STING DISTANCES ABOUND LAKE SUPERIOR. 




View looking westward {rom a point a few miles west of Fresque Isle. 
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WORKING COMPANIES. 

LAKE SUPERIOR COMPANY— 1200 shares. 
Trustees — David Henshaw, Boston, Mass.; Lemuel 
Williams, do.; C. C. Douglass, Acting Superintendent. 

This is the pioneer company of this region, and is suc- 
cessfully at work on lease No. 2, on Eagle River. They 
have in operation, carried by water power, a stamping 
and crushing mill, and also a saw mill, improvements 
which no other company has, and which they have made 
only under great disadvantages and with much perseve- 
rance. 
PITTSBURGH AND BOSTON COPPER HARBOR COMPANY. 

6000 SHARES. 

Trustees — Curtis G. Hussey ; Charles Avery, Pittsburgh, 
Pa.; Thomas M. Howe, do.; William Pettit, do.; Thom- 
as Jones, Boston, Mass.; Charles Scudder, do.; Dr. Wm. 
Pettit, Superintendent. 

Leases Nos. 4, at Copper Harbor, 5, Eagle river, and 
6 and 12, between Eagle river and the Portage. On No. 
5 they have opened a vein most wonderfully rich in native 
silver. 

COPPER FALLS COMPANY— 3000 shares. 
Trustees — Henry Crocker, Boston, Mass.; Charles 
Henshaw, do.; George L. Ward, Chicago, 111.; Joshua 
Childs, Superintendent. 

Lease No. 9, between Eagle Harbor and Eagle river. 
They are now taking from the vein on this location a mass 
of native copper much larger than the famous " Copper 
rock of the Ontonagon." 

EAGLE HARBOR COMPANY— 2000 shares. 

Tnistees — Samuel A. Hastings, Detroit, Mich. ; Samuel 



BarstowTao^^amnel Cok, do* ; Lewie Hall, do. ; Thom- 
as Sprague, Saperintendent. 

Lease No. 3, at Eagle Harbor. 

KOETH AMERICAN COMFANV— ,1(3(30 iHiiiii^, 
r Board of Burcfors — Frmidimt^ Gurdon Williams, De- 
troit, Mich.; Secret&n/, Henry J, Biickl0y» do,f Trmmrer^ 
Glirdoji Williamst, ex ojiem^ do,; Churlea Howard, dOi| 
Neboii P* Stewart, Pontiac, Micii.j Allred Wilhamg, do.; 
H6mee€. Thurber, do.; Charles CHascall, Flint, Mick; 
Thoma? Hichmond, Cleveland, Ohio; John Bacon, Super- 
intendent. 

No* 7| Eagle river. The officers of this company are 
elected annually, on the aeeoed Moiid»y in October. 
l\C>HEx\lI.\:^ COm'ANV— *2>^00 SHAKES. 

Board qf TtuHttit — Ptesidentt Ramsay Crooks, New 
York; Edward Cnrtia, do.; William B. Maclay, do,; 
Zepheniah Piatt, do*t John Owen, Deiroit, Mich.i Simon 
Mendleboum, Superintendent. 

Nos, 35, 17 and 35, on Little Monti'eal river. Point 
Keewenaw, 

BOSTON COMPA^jy— 1T0O snAttiis. 

Tni.ftees — William Ward, Boi^ton. Mass.; Dr. Thiimas 
Jonea, do.; Joab Bernard, Baltimore, Md.; Joseph L. 
Hemp&tead, S up erin ten dent. 

No. 1-5, (between Copper and Agate Ilarborj^. From 
the ** White Dog Vein" on this location, they have raised 
a large mais of native copper, weighiug about 900 lbs. 

M:W YOHK and LAKK SUPKEIOR COMPANV-^OOO shark*. 

Prcmlefif — Edward Lamed, Watenlietj N.Y,; Trm^ 

teejtf Talcott - Samuel Goveneur ; Kimball* 

Boston, Mass.; C, G, Lamed^ SupeiintendenL 

Nos- 20 and 21 » on Riviere B^ ^V<»ev,^55i^ ^i2^ ^^^b^ 



Haxbor, 31, Point Keewenaw, 19, 22„ 23, 24, and 25y on. 
Montreal river. They are at work on Nos. 20^ 18 and 
31. ^ 

ONTONAGON COMPANY— 2000 shares. 

Trtistces — John H. Kinzicj Chicago, 111.; G-eorge C. 
Bates, Detroit, Mich^ Cogswell K. Green, Niles, Mick; 
Julian Magill, Superintendent. 

No. 98, on Ontonagon river. Nos. 68, 69, 70, 71, 72 
and 73, at the head ,waters of the Elm and Misery rivers. 
They are at work on No, 70. 

ISLE ROYALE COMPANY— 2000 shares. 

Trustees — Dr. Thomas Jones, Boston, Mass.; Charles 
Scudder, do.; George C. Bates, Detroit, Mich.; CyruB 
Mendenhall, Superintendent. 

Nos. 16 and 27, Copper Harbor. Nos. 28 and 29, Black 
river. 

SUPERIOE COMPANY--3000 shares. 

President — James D. P. Ogden, New York City; Tmi- 
tees, Jacob LeRoy, do.; J. Townsend, do.; George N. 
Saunders, Superintendent. 

Lease No. 1, west of Copper Harbor. 

NORTHWEST COMPANY— 2500 shares. 

Trustees — Cbarles A. Secor, New York City; Horace 
Greely, do.; E. B. Hart, do.; Mr. Bailey, Superintendeat. 

Mr. Bailey has erected his buildings at Grand Marais 
Harbor, and is at work this winter immediately south, in 
the bluffs. The tract which this company claims is in dis- 
pute, and the case is before the Commissioners. 



^HPl organized" COMPimES, 

^^F KOlTHft^EflTERN COMPANY OF DlTfiOlT~30«» fcojuua, 

^^^ Board of Tniaiees — President, Zina Pitclmtp DatroS 
I Micli.; Israel Coe, do.; Wesley T mead ail, do,; Samtiel 

T, Douglass, do. 
I No. 6, Eagle Rivei% 

I UlfO'ED STATES COMPANY- {HHW iOAAcs. 

' Tnistees — Raudall S. Rke» Detroit, Mich.; Morgan 

, Bates J do.; Robert E. Roberts, do,; Managers, Andi^ew 
I Harvie, do.j Joliu Winder, do. 

kNoe* oO, 51, 52 f 53* 54, 55 and 218^ Ontonagon river. 
ALBION COMPANY-3500S1URUU 
Tnistees— S. Draper, Jr. New York j S. Jaudon, do,; 
^haimcey Bush, do.; Socretary, C Livingaton, do. 
No. 10, Point Keewenaw, 

BAUriMORG CUMPANT-OftOU ssxhew. 

Board of Directors — President, Jonas H. Titus, Jack- 
aon, Mich*; Set^retary, Walt(>r Budington; Treasurer, 
8mitli Titnsj Andrew T. McReynolds, Detroit, Mich.; 
John McRoyi5olds, do, 

Nos. 1^1^, 134, 135 and 136, on Ontonagon riven 

HEW YOEK AKD BflCHIGAH COMrANY-SOOOfliiAHitii, 

Board of Tnisieea — President, Henry Ledyaril Detroit, 
Micb.; Secretary, Williain A. Richmond, do*; Treasurer, 
Levi S. Humphtey, do*j Charlea G* Hammond do,; Lu- 
cine Lyon, do,j 

Nos* ISL 551, 252 tind 253, in T. 47 N.. Rs, 26 and 
27 W. No. 61, on PointKoowenaw,No«. 42,299, 300 

t^tOl, 302 and 303, on the Porcupine mountains. Nos. 57, 
^^8, 304 and 305, on Montreal riven The extensive iron 
oro bod referred to by Mr. Hubbard, in bis report, page 
25, m included in ibo locationfl of this company, fm %vill 
appear by reference to the map. 



GLOBE COMFANYr-iOOOsBAKEfl. 

Board of Trustees — President, A. H. Newbould, De- 
troit, Micli.; Treasurer, James L. Lyell, do.; Secretary, 
William F. Randolph, do.; Pierre Teller, do.; E. P. Ran- 
dolph, do.; James A. Van Dyke, do. 

Nos. 447 and 448, on Ontonagon river. The officers 
of this company are elected annually, on the first Monday 
of February. 

PENINSULA COMPANY-3500 shares. 

Trustees — Henry F. Tallmadge, New York; The(q)hi- 
lus Peck, do.; James S. Hunt, do.; Secretary, C. H. Amer- 
man. 

Nos. 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16 and 17, on the 
Ontonagon river. The officers of this company are elect- 
ed annually, on the first Monday in November. 

FRANKLIN COMPANY OF VERMONT.— 5000 shares.— Incorporated by 

THE LeQISI^TURE OF VeRM OUT— CAPITAL ^100,000. 

Board of Trustees — President, Francis E. Phelps, De- 
troit, Mich.; Secretary, Warren Currier, Windsor, Vt^ 
Treasurer, Israel Coe, Detroit, Mich.; Joseph D. Hatch, 
Samuel Peck, Saut de Ste Marie ; John Watkins, Samuel ' 
Coit, Detroit, Mich. 

Nos. 45, 46, 47, 48, 49, and 56, on Huron river. 

GREAT WESTERN AND LAKE SUPERIOR COMPANY ^2000 shares. 

Trustee — William W. Johnson, Detroit, Mich. 

Nos. 444, 445, and 446, on the Ontonagon river. The 
funds and property of this company are vested in one or 
three Trustees. 

MACKINAC AND LAKE SUPERIOR COMPANY-^1500 shares. 

Trustees — ^Ramsay Crooks, New York ; Michael Douse- 
man, Samuel Abbot, and Samuel K. Haring, Mackinac, 
Mich.; Justin Rice, St. Clair, Mich. 

Nos. 27, 474, 475, 476 and 477, on Black and Presqiie 
Isle rivers. 






ALGOHQCJN COMPANY OF DETROIT,— 3000 ihailes. 

Board of TrusteeB — PiesideDt^ Josiah R. Dorr, De- 
troit, Mick; Seeretary. Dariiel P* Busbnell ; Treasurer, 
Benjamin L. Webb^ Detroit, Mich*; Curtis Emerson, aiid 
Micbael E. Van Buren, Detroit, Micli.; Levi Allen, BufTalo. 
N* V*; Cliarlca Whittlesey, Cleveland, Ohio. 
• Fonr locations on Sleeping river. The officers of this 
oompany ara elected annually on the second Monday nf 
JuJy, 

BOSTaN.NEW YOEt£ AND LAKE StJPBBlOll COMFAm'--3D00 s»aris. 

Board of Trustoes — President, Charles Noble^ Mon- 
ro© » Mick; Secret ary» Benjamin F. Fi field, do.; Treasurer, 
Dioiel S* BacoBp do*; Dan B. Miller, do, 

Nos. 44 and 411, on the Porcupine monntaing. 

M AKII ATT AN COMP AK Y—3500 hua Rra . 

resident, E. Smith Lee, Detroil, Mtcb.; Secretary, 
aniel Dunning ; Treasurer, Theodore Willi ams, Detroit, 

Mich,; Trustees, Oliver M. Hyde, Thomas Palmer, Beuja- 

min F, H,Witherell, and Richafd J.Connor, Detroit^ MicJi. 
Noe, 381^ 3S2 and 383, on the Porcupine mouniaini?. 

The officers of this company are elect eii annually on the 

first Monday of September. 

FORCirpXNE MOUNTAIN COMPANY-aOOO aajmipi. 

President, Benjamin F. H, Witherell, Detroit, Mich.; 
Secretary, Samuel G. Watson, do.; Trcjasur^r, I&racl Coo, 
ilo,; Trustees, Thomas Palmer, Oliver M. Hyde, Alpheujs Hi 
Williams^ and Mason Palmo^ Datroit, Mich,; Henry SianJ 
1^; Arunna W. Hyde, Detroit, Mich, 

No, 412, on the Porcupine mountanis. 

om SETTLERS* COMFAN Y-MOIJO hhahsh. 

Board of Directors — President* John E, Williams, De^ 
imit, Midi.; Secretary, Charles Peltier, do,; TreaBurer, 
Jamea Abbott, do.; James A. Vandyke^ Petec QeasN^sve^^^H 
9 



Francis Cicotte, and Philip Aspinall, do,; Frederick S. Lit- 
tlejohn, Cleveland, Ohio ; John B. Waring, do. 

Nos. 346 and 347, on Elm river, 350, 351 and 354, on 
Iron river, 349, 352 and 353, on Carp river. The officers 
of this company are elected annually on the second Mon- 
day of October. 

NATIONAL COMPANY-5000 Shares. 

Board of Directors — President, James B. Hunt; Secre- 
tary, William S. Fish; Treasurer, James A. Weeks; Phi- 
neas Davis, H. C. Knight, Danforth Petty, and Jeremiah 
Clark, Pontiac, Mich: 

Four locations on Point Keewenaw, and three on Elm 
river. The officers of this company are elected annually, 
on the first Monday of January. 

HAYS» COMPANT-3000 Shares. 

Board of Directors — President, John Hays, Pittsburgh, 
Pa.; Vice President and Secretary, Andrew T. MbRey- 
nolds; Treasurer, John McReynolds; Dr. Thomas B. 
Clark, and John H. Sinclair, Detroit, Michw 

The officers of this coftipany are elected annually, on 
the second Monday of October. 

JACKSON COMPANT-^lOO Shares. 

Board of Trustees — President, Alwram V. Berry ; Sec- 
retary, Frederick W. Kirtland; Treasurer, Philo M. Ever- 
ett ; Greorge W. Carr, and William A. Ernst, Jackson, 
Mich. 

No. 593, somewhere in T.'46 N., R. 27 or 28 W. The 
officers of this company are elected annually, on the first 
Tuesday of June. ( 

NEW ENGLAlfrD AND MICHIQAN COMPANY— 9860 Shares. 

Board of Trustees — President, David A. Noble; Secre- 
tary, Stephen G. Clark; Treasurer, Horace L. SldnBer; 
James Darrah, and Walter P. Clark, Monroe, Mich. 
Nas. 246, 247, 248 and 249, oiiPotl«.^e\^^'&, 
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MINERAliCKBKK COMPANY— aWO Sljajes- 

Boi^rd ai Triiitees — President, I^aac: E. Craiy ; Seer©* 
Tiiry^ CrcorgB C. Gibbs; Treasurer, I>igby V. Bellj Jarvis 
Hurd, g^fld George Ketcbutn, Marshallt Mich, 

Nos, 357 aud 358t on tlie Porcupiue moimtains, 

BOSTON AJTO NQftTTl AMERICAN COMFAKY-aOfin Shwes- 

Board tif TrustcGs — Preaident, George L. Oakes, Bos* 
ton, Mass*; Secreilaijp Henry R, Williams ; Treasurer, 
DeWJtt C. Lawrence ; WilUain B. Greuell, and Benjainiii 
dinith, Gratid Rapids, 

Two locatio^a somewlier© in the Ticmity of Iron river. 

LAKE SHORE OQMFANV— 3000 Sharai, 

Trusteea — ^Aaroe Clark, S- W, Anderson, Nathaniel 
Weed, A* B. Hays, and Marshall O. Koberts, New York 
city. 

Location No. 2, between Eagle river and the Portage* 

Trustees — Samuel Ashman, Saut de St© Marie; Peter 
H. Barbeau, do.; Stephen R, Wood, ^^^'^ John P. Rich- 
ardson, da; Philetus A* Church, do^ 

This company has secured four tslau*-U in Uio falk of 
Riviere de Ste Mario, &a desirable *' locations" for erect- 
ing stamping millsi &&e«, aid it h tlieir humble opinion 
that, at xhme. points^ aufficiont water pOAver may be ob- 
tained for propelling a Ikrgo amount of machineiy, 

F0R3YTH COMi'ANV-aooOtruAiiM, 

Trustees — John A. Keniiedy, Obarles A. Becor, and 
, William F. Sclimdt, New York city* 
No. 3$ 1-2, on Point Keewewaw, 

SILVER AND COPPER QOJlfrANY OF ONFoNACOy RAPlDi^tiOO mijuihs. 

Trustces^ — J. L. Graliam, J- Ii, O'SulHvan. New York 
city, and one otbar utiknown. /^ 

Four locaiione on th^ Ouioim^o^ 



lOU 
t ' CHIPPEWA COMPANY-iaOOsHJOiES. 

Trustees — Edward Curtis, New York, city; Joseph 
Bell, and Francis Crowningshield, Boston, Mass. 

Twenty-one locations on Black and Ontonagon rivers. 

CHARTER OAK COMPANY-5000 shares. 

Trustees — Elisha Tyler, Detroit, Mich.; Silas H. 
Holmes, do.; Jacob M. Howard, do. 

FRANKLIN COMPANY OF BOSTON-^000 shares. 

Trustees — S. F. Coolidge, Boston, Mass.; Samuel Hunt, 
do.; T. J. Lobden, do. 

. Nos. 186, 187, 188 and 292, on Carp river, near Choco- 
late river. 

ALGONaUIN COMPANY OP BOSTON— 1500 shares. 

Trustees — H. A. S, Dearborn, Boston, Mass.; John 
N.Barbour, do. and one other unknown; Treasurer, John 
N. Barbour. Ten locations. 

NEW ENGLAND COMPANY-5000 shares. • 

Trustees — E. A. Raymond, Boston, Mass.; David Kim- 
ball, do.; E. W. Stone, do.; Clement Willis, do.; John 
Rayner, do.; J. B. Smith, do.; George Wheelright, do. 

Nos. 384, 385, 386, 387, 388, 389, 390, 391, 392, 395, 
396, 397, and 415, on Point Keewenaw. 

BT. CROIX COMPANY. 

Trustees — Rufus Choate, Boston, Mass.; Robert Ran- 
toul, Jr. do.; Caleb Cushing, Newburyport, Mass. 

One location, on St. Croix river, and several on Jjake 
Superior. 

CARP RIYEB COMPANY OF BOSTON-4S00 shares. 

Board of Trustees — President, Charles Henshaw, Bos- 
ton, Mass.; Treasurer, Joseph M. Brown, do.; John T. 
Heard, do. 

NORTHWESTERN COMPANY OF FLINT— 9000 sharks. 

President — R. D. Lamond, Flint, Mich.; Secretary, 
Felix B. Higgins, do.; Treasurer, Grant Decker, do.; 
-Trustees, E. yandeventet, do.; A..TL.Cxo^>a^,J^tt. 



Ncis.311. 319, 313, 314, 315, 316. 317, SIB and 319, on 
Portage Lake, 326, 337, 328, 329, 330 and 331, on the 

Porcupine mountaliiB, ant! three others* 

CAHrRn^ER GOLD .^ND SILVER MLX INC eOMP4NT-5«oeflHjt 11*3. 

Frcsideiit' — Michael Douseman^ Mackihac. Mich.; S^c* 
retary, John Preniiss, Detroit, Mich.; Tnislee, H, T. 
UackuSp do. 

Several locationts on Carp river, near Chocolate river,^ 

M ASSA CH rj^ETTS COMP ANY. 

Trustees — William Freeman, Boston, Mass.; John T. 
Heard, do.; and one other unknown. 
Nos, 13 and 14, on Point Keewenaw. 

LAC LA BELLE COMrANY-^^SOO efiAK^a. 

Trust eea — S. Starkweather, James Biooks^ and Wil* 
liam W. Campbell, New York city. 

No. 350 J and two others on Lac La Belle. 

AMERICAN llXfLORUTG Ca\n'ANY^^J«asJH*Rnj.— iscflUpoitATED by tuh 

LsoiatATPRE or VfiiLMflJiT— Capitai ei<K>.0OO,=CujttpA?f¥'5 Orrice St* JonnB- 

iPRT. Vehixott. 

President — ^Francis E. Phelps, Detroit, Mich.; Socreta- 
ry\ Horace Paddock, Sr, Johnsbuij, Vu; Treasurer* Sam- 
uel Coit, Detroit, Mich.; Samuel Peck, Saut deSte Marie, 
agent lor Mitbigan. 

The funds and property of this company are vested hi 
a board of nine Tr^sleea. 

COLUMJ3L4K dQMPAI*JV-3C00 ffBAjics. 

Board of Directors — Prestident, David Smart ; John 
Drew, Theodore Williams, Selah Reeve, and Elias C. 
Cromwell, Detroit, Mich.; Florence Mahoney, and Daniel 
C. Hyde, New York city. 

Nua. 132, on Ontonagon rlvefp and 398, 399, 400, 401, 
■102 aad 403, oii Miaei^ river, 

ttLACK ElVER COMIVANY— anonfmiHM.-'lNcrmpoitATKjjiiv thk IiKoistAT(jtE 

FrcieidoTit — John S. Smith, Baltimore, Md. 

One three-mile location On Black river. J| 

riTT«ftlTRGtJ AND CHIPPEWA COMPANV--3O0O Share*. 1 

President — James May, Piti^burgh, Pa. 

Fiv« or six tocaiionain the viclnily oC Lac La Belle. 

MICHIGAN COMPA!*V-30&0 buares. 

Board of DirectofB — PT<5dde\\li^Tii2j&\i.^r^Soi.^c^^^^ 
Secreraij, Don C. Buckkmd; TTc«l&^^t4x , K!^^^^^^^-^^^ 



thews ; Gideon O. Whitt'emore, Alfred J. Boss, Ephraim 
S. Williams, and Moses Wisner, Pontiac, Mich. 

Nos. 221, 222, 223, 259, 268, 467, 468 and 469, on the 
Montreal river. The officers of this company are elected 
annually, on the first Monday of Januai^, 

BOSTON AND DETROIT COMPANY-3U00 Shares. 

Trustees — Charles Scudder, Dr. Thomas Jones, Charles 
L. Bartlett, and William Underwood, Boston, Mass.; 
George C. Bates, Detroit, Mich. This company has three 
three-mile locations on Point Keewenaw. 

MARSHALL AND BOSTON LAKE SUPERIOR COMPANY--5000 ShareiC 

Board of Trustees— President, Henry W. Taylor; Sec- 
retary, George S. Wright; Treasurer, Charles C. Gorham; 
Digby V. Bell, and Robert Cross, Marshall, Mich. 

Nos. 217, on Carp river, near Chocolate river, 3o5 on 
Iron river, 464, Ontonagon river, 465 and 466, and two 
others. 

UNION €?OMPANY. 

Trustees — JoTin J. Palmer, Robert Hyslop, Ramsay 
Crooks, and Daniel S. Miller, New Yorjt city.; Charles W. 
Borup, La Pointe, Lake Superior. 

COPPER ROCK COMPANY— 3000 Shares. 

Trustees — Theodore Olcott and Thaddeus Joy, Alba- 
ny, N. Y.; Lucius Tuckerman, Chicago, 111. 

Nos. 113, on Ontonagon river, 530, Black river, 539, 
f'540 and 541, on Tobacco river, Point Keewenaw. 

GREEN MOUNTAIN AND LAKE SUPERIOR COMPANy-350a Shares. 

President — A. S. Williams; Seci-etary, E. Smith Lee; 
Treasurer, Alex. W. Buel ; Trustees, Oliver M. Hyde, 
and Edward Doyle, Detroit, Mich.; James K. Hyde, Sud- 
bury, Vt.; Edward Jackson, Brandon, Vt.; Henry Stan- 
ly, West Poultney, Vt.; Pitt W. Hyde, Castleton, Vt.; 
Russell G-age, Detroit, Mich. 

No. 413, on the Porcupine mountains. 

Keewenaw Company of Boston, 2500 shares. 

Algomah Company of Boston, eight locations. 

Portage Company of New York, 3000 shares. 

Cuyahoga Copper Smelting Company of ClevcAand. 
Incorporated by the Legislature of Ohio. 

Ohio Copper and Silver Smelting < 'ompany, of Cleve- 
Ja^d. Incorporated by tha Legvai^xxixe %>\ Obio, 
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79.W G Alexander 


Philadelphia 


126 


A Jopea 


New Yofk 


80 


T Edwards 


Ste Marie 


127 


T K Kettel 


tt 


81 


W Hadding 


Cop. Harbor 


128 
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